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EXPERIMENTAL UROLITHIASIS III. PREVENTION AND 
DISSOLUTION OF CALCULI BY ALTERATION 
OF URINARY pH 

C. w. VEKMEU LE X, H. D. ItAGIXS. WILLIAM J. GROVE and R. GOETZ 

The Department of Surgery, University of Illinois College of Medicine, Chicago, III. 

In previous publications a method was presented for the experimental produc¬ 
tion of urinarv calculi by the introduction of a foreign bodt into the bladdei of 
rats. 1 It was also demonstrated that foreign body calculi could be prevented by 
producing chronic diuresis.- In the animals where the stones failed to dissolve a 
markedly alkaline urine was found. Culture revealed that the urine of these 
animals contained a urea-splitting organism of the Pasteurella group. 

A few experiments were done therefore to demonstrate the effect of infection 
with this organism on stone growth When a foreign body infected with the 
Pasteurella organism was implanted into the bladders of rats, the urine became 
intensely alkaline and marked calculus formation occurred. Most of these animals 
died from systemic infection before the end of the test period. Two rats which 
survived four weeks produced 324 mg. and 10S mg. of stone. In a few animals a 
suspension of the organisms was injected directly into the bladder without the 
introduction of a foreign body. About half of these animals developed urinary 
infection, alkalinuria. and ealevdi. These calculi, as well as all others discussed 
in this paper, appear to be composed chiefly of magnesium ammonium phosphate 
hexahydrate (MgNH 4 P0j-6H = 0). 

It is apparent that either the infection per se, or the alkalinity produced by 
the urea-splitting infection markedly influenced calculus formation in the above 
experiments. To test the effect of urinary pH alone in the absence of infection, 
stone formation upon sterile foreign bodies was studied in animals whose diets 
were altered by the addition of sodium bicarbonate or ammonium chloride. 


METHODS 


Adult male rats weighing approximately 200 to 250 gm. were used throughout 
these experiments. Calculi were produced in the same manner as that previously 
reported by introducing small pieces of zinc into the bladder to serve as the 
stimulus to stone foimation. Where stone weights are given in this paper, the 
weight of the zinc foreign body nucleus has already been subtracted. The control 
diet Mas the same as that used in all previously reported experiments, i.e., 
pondered Purina fox chon- checkers. To acidify the urine, ammonium chloride 
(1-5 pe; cent bv weight) was added to the control diet. A similar amount of 
sodium bicarbonate was used in a third diet to produce an alkaline urine. The 
ets were well tolerated as judged by food consumption and weight gain. 


.mS^rsisf T,5“ isrs:* »>- * ««'-=>»<»> i».i- 
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Our experiments were of two types. One tested the effect of pH on stone preven¬ 
tion while the other tested the effect of acidification on stones already present. 
In the first experiment (preventive) the rats were divided into three groups. 
Immediately after the initial implantation of the foreign bod 3 r one group of rats 
was given the control diet, another group was placed on the acid diet, while the 
third group received an alkaline diet. At the end of 6 weeks the animals were 
sacrificed and the stones removed and weighed. In the second experiment (cura¬ 
tive) stones were first produced on foreign bodies by the standard method with 
the control diet. At the end of 2 months the stones were removed, weighed and 
immediately re-implanted. At this time the animals were divided into two groups 
after discarding those in which no stone had formed. One group remained on the 
control diet; the other group was shifted to the acidifying diet containing am¬ 
monium chloride. 

At regular intervals during the experiment the rats were placed in special 
metabolism cages. The urine was quantitatively collected for 48 hours and the 
magnesium and phosphorus excretion determined. It is realized that quantitative 
collection of such small volumes is open to large error and that the results ob¬ 
tained can onfy be considered as approximations. Urine for culture and pH deter- 

Table 1. Summary of urine findings 


Control rats 

Acidified rats (1 5% NHjCl) 
Alkalinized rats (1.5% XaHC0 3 ) 



QUANTITATIVE URINE CHEMISTR\ 

AVERAGE 





pH 

Number of 
Rat Days 

I Aver VoJ. 
cc/day 

1 Magnesium , 
mg % \ 

Phosphorus 
mg. % 

6.41 

54 

14.6 

37 1 

142 

5.74 

52 

13.6 

49.6 

235 

7.25 

35 

16.S 

40.S 

135 


mination was obtained by aspiration of the bladder at the time of Operation- 
Cultures were made on blood agar and Brewer’s anerobic medium. The pH was 
also obtained from time to time during the experiments on freshfy voided urine 
collected by pipette. 


RESULTS 

The urinary changes found in the different groups are summarized in table 1. 
It can be seen that no striking difference in urine volume occurred, but that the 
phosphorus excretion was markedfy elevated in the group given ammonium 
chloride. The magnesium excretion was relativefy less affected. Urine produced 
by the rats given sodium bicarbonate differed but little from the controls in 
magnesium and phosphorus content. 

Of the total of 56 rats in the first (preventive) experiment, urine for culture 
was obtained from 48. All but 4 were sterile. Obviously infection can be elimi¬ 
nated as an important factor in this experiment. In the second experiment 
(curative) a somewhat higher incidence of positive urine culture occurred, but 
no correlation could be made between stone growth and infection. 

The amounts of stone produced in the different groups in the first experiment 
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(preventive) are seen in figure 1 and table 2. Negligible stone formation occurred 
in the acidified group of 21 animals. On the other hand the 1/ animals m the 
control group produced an average calculus of CO mg. Statistical analysis showed 
that the probability (p) of this difference occurring by chance alone is much less 
than one in one hundred (.01). The alkalinized vats produced slightly more stone 
than the controls, but the difference was not statistically significant. 


—-control- 

« •!; «. *«» ». • 


• • *•» 

-ACIDIFIED {NH 4 C0-- 

I B I I I • I > I 


-ALKALINIZED {N0HCO3)- - 

4; • '.V « • »*- .t: 

.* * - 


Fig. 1 . (Experiment 1, preventive). Bladder contents of control, acidified, and olkalin- 
ized rats 6 weeks after implantation of foreign bodies in bladders. Small square naked 
foreign bodies are seen where stones failed to form. Where stone formation occurred, for¬ 
eign bodies are buried in large stones. Daughter calculi, when found, have been grouped 
about their respective foreign body stones. 


T ibi.e 2 , Experiment 1 ( prcientnc). Effect of pH on growth of calculus in six weeks 


1 

VTMBER Of RATS OBSERVED | 

! 1 

A\ ERAGE WT. OF CALC0LUS 
MG. 

Control rats 

f 

I? ! 

00.4 ± 20.9* 

Acidified rats (3.5% XHUC1) 

21 

1.6 ± 1.1 

Alkalinized rats (1.5% XaHCO,) 

IS 

70.3 ± 20.5 


Statistical comparison: 

Stone neight control vs. acidified—t = 3.13 
* Standard Error 


The results from 39 rats are available in the second experiment (curative). 
They are shown in figure 2 and table 3. It will be remembered that these rats 
had first been fed the control diet for a period of 2 months in order to form stones. 
Ihen the weight of each stone was determined at operation and the animals 
ueie divided into two groups. The rats were arranged so that both groups had 
appioximatelv the same average stone weight (115 mg.). One group continued 
on the control diet. The other was changed to the diet containing ammonium 
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chloride. Four weeks later, when the animals were sacrificed, it was found that 
the stones of the control group had continued to grow, with an average weight 
increase of 79 mg. On the other hand, the group given the acidifying diet showed 
a loss of stone weight averaging 64 mg. Fourteen of the 20 animals in the latter 
group showed complete dissolution of stone so that the zinc foreign body was 
found free in the bladder. Statistical evaluation, as expected, showed that there 
was a highly significant difference between the two groups (p less than .01). 

CONTROLS 

FT- •#; * v»*. •' • ■« # 

I $ # j». .*. * * • 

ACIDIFIED 

* • • *■■■■• 

• f ■ ■ *1 - * 

Fig. 2. (Experiment 2, curative). Four weeks previous to this photograph the average 
weight of the stones in each group was the same (115 mg.). Now, average weight of control 
group is 195 mg. Other group was changed to acidifying diet and stones dissolved leaving 
an average stone weight of 51 mg. for this group. Of 20 stones in acidified group, 14 dis¬ 
solved completely, leaving zinc free. 


Table 3. Experiment 2 (curative). Dissolution of calculus by acidification for four weeks 



CONTROL DIET 

ACIDIFIED DIET 

Number of rats observed 

19 

20 

Average initial stone weight 

116 6 mg 

115 1 mg 

Average final stone weight 

195 3 mg. 

51.4 mg. 

Average stone weight change during 4 weeks on 
stated diet 

+7S 7 mg. 

— 63 7 mg 


Statistical comparison : 

Stone weight change control vs. acidified—t = 4 254 


DISCUSSION 

The calculi produced in our rats are apparently composed chiefly of magnesium 
ammonium phosphate hexahydrate (MgXH.iPO .1 • 6H 2 0), as reported in the 
first paper of this series. It is curious that stones composed of this material 
developed in a urine that was slightly acid in reaction, as shown in the rats given 
the control diet. This type of stone has been thought to occur only in an alkaline 
urine and characteristically appears where the urinary system is infected with 
urea-splitting organisms leading to an intensely alkaline urine. Previous work 
has indicated that stones containing magnesium are not formed in an acid urine 


EXPERIMENTAL UROLITHIASIS. Ill 


5 


in rats. 3 In vitro studies of the solubility of magnesium ammonium phosphate in 
water indicate that this material is quite soluble if the pH is below 6. The sharp 
drop in solubility occurs over the range of pH 6 to pH 7.5. It is therefore not 
surprising that stones can form at a pH of 6.4, as in our control rats, and that 
acidification prevents them. 

On the other hand, it was not expected that acidification would result in early 
dissolution of a pre-formed stone. There is remarkably little evidence in the 
clinical literature to indicate that calculi can be dissolved in vivo by methods 
other than irrigation with solvents. Higgins 1 has presented clinical evidence in 
this connection. From the experimental side, both Higgins and Hammarsten 5 
have reported dissolution of rat calculi by change of diet. We believe that the 
quantitative method used by us offers a far clearer means of demonstrating 
calculus dissolution. We are likewise of the opinion that these experiments show 
clearly that the process of stone formation is a reversible one. 

SUMMARY 

The influence of urinary pH on experimental calculi was tested in rats. Two 
types of experiments were used. The stimulus to stone formation was a foreign 
body surgically implanted into the bladder. Ammonium chloride added to the 
diet was used to lower the urinary pH. In one experiment the addition of am¬ 
monium chloride prevented the formation of calculi in all of 21 animals. In the 
second experiment where acidification was begun only after stones had already 
formed, complete dissolution of the calculi occurred in 14 or 20 animals. Suitable 
control groups accompanied each experiment. 

3 Prien, E. L.: Studies in urolithiasis 2. Relationship between pathogenesis, structure, 
and composition of calculi. J. Urol., 61: 821, 19-19. ’ 

' Higgins, C. C.: Production and solution of urinary calculi. J.A.M.A., 104: 1296, 1935. 

Hammarsten, G.: Dietetic therapy in the formation of calcium oxalate calculi in the 
urinary passages 2. Skand. Arch. f. Physiol., 80: 165, 193S. 
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EXPERIMENTAL UROLITHIASIS IV: PREVENTION OF MAGNESIUM 
AMMONIUM PHOSPHATE CALCULI BY REDUCING THE MAGNE¬ 
SIUM INTAKE OR BY FEEDING AN ALUMINUM GEL 

C W. VERMEULEN, R GOETZ, H. D RAG INS and W. J. GROVE 
From the Derailment of Smgenj, University of Illinois College of Medicine, Chicago, III. 

In the first paper of this series an experimental method for the study of uio- 
lithiasis was presented. 1 The method is based upon the observation that bladder 
stones can be formed quickly in rats if a foreign body is placed in the bladder. 
Chemical analysis indicated that the stones were composed primarily of mag¬ 
nesium ammonium phosphate hexahydrate. In other papers it was shown that 
marked diuresis 2 or marked acidification of the urine 3 prevented stone formation. 
In the experiments presented here we have continued the study of these stones 
by observing the relation between stone growth and the concentration of mag¬ 
nesium and phosphorus in the urine. 

DESCRIPTION OF EXPERIMENTS 

The methods used were, in general, the same as those described in previous 
reports. Adult male rats weighing 200-250 gm. were used. A standard foreign 
body consisting of a square piece of zinc was placed in the bladder of each animal 
to serve as the nucleus upon which stone could form. After 6 weeks the bladder 
of each animal was exposed suprapubically and urine was obtained by aspiration 
for culture and pH deteimination. The stone was then removed and weighed. 
By subtracting the initial weight of the zinc foreign body nucleus the amount of 
calculus actually pioduced was determined. 

Experiment 1. Prevention of stone by diet low m magnesium. A synthetic diet 
was necessary for this experiment so that its magnesium content could be varied 
without altering the other components. The balanced synthetic diet described 
by Cannon et aid was selected. The magnesium content of the Cannon diet is 
low when compared to our standard diet of Purina fox chow checkers. It was 
used without modification as our low magnesium diet. To be compared with it, 
another diet was prepared using the Cannon formula but in which the content 
of the magnesium salts was increased to thiee times the amount given by Cannon. 

This investigation was suppoited by a leseaich giant from the National Institutes of 
Health, Public Health Seivice 

We are indebted to Mi John McLaien, of Wjeth, Inc foi geneiouslv supphing the 
basaljel used in these expenments 

1 Yermeulen, C W , Grove, W J , Goetz, R , Ragins, H D and Conell, N O Expen- 
mental urolithiasis I Development of calculi upon foieign bodies suigicallv intioduced 
into bladders of lats J Urol , 64: 541, 1950 

2 Grove, W J , Vermeulon, C W , Goetz, R and Ragins, H D Expenmental uiohthi- 
asis II The influence of mine volume upon calculi experimental!j produced upon foieign 
bodies J Urol , 64: 549, 1950 

3 Veimeulen, C W , Ragins, H D , Grove, W J and Goetz, R Experimental uiolithi- 
asis III Pievention and dissolution of calculi bj alteiation of unnary pH J Uiol 66: 

* Cannon, P R , Wissler, R W , Woolridge, R L , and Benditt, E P The relationship 
of protein deficiency to surgical infection Ann Suig , 120: 514, 1944 
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A third diet, our standard Purina fox chow, was added to the experiment to allow 
comparison with our previous work. The calcium, magnesium and phosphorus 
content of these three diets are compared in table 1. 

Each of the three diets was tested in a group of rats with foreign body implants. 
During the course of the experiment urine was obtained for quantitative analysis. 
The results of these analyses are shown in table 2. In general, the magnesium 
excretion was found to parallel the magnesium intake. It is interesting to note 
that the phosphorus excretion did not correspond to the phosphorus content of 
the different diets. On the synthetic diets it was twice as great as on the fox 
chow checkers despite the fact that fox chow contains four times as much 
phosphorus. Apparently much of the phosphorus in fox chow is in nonabsorbable 
form. After the animals had been on the 3 diets for 6 weeks, the experiment was 
terminated. At that time the average pH of the aspirated urine was found to be 
approximately the same in all three groups (table 2). Urine cultures were ob- 


Tarle 1. Chemical composition of (lids 




CO'CTEVT p£* 100 CM. 

or rooD 



Qildum 

! 

Magnesium 

| Pho'phoru- 


1 

; n?. 

1 

mg. 

] 

me. 

Cannon diet flow Mg.) 

S 440 


69 

i 

251 

Cannon diet with added Mg. 

' 440 


206 

I 

251 

Purina fox chow 

1600 

* 

272 

1 

1000 

Table 2. Summary of 

urine findings on 

different diets 


DIET 

^ \OLCMX 1 

{ \ 

pH 

* CAIGIUi! j 

1 } 

) 

MAGVESlOi } PHO'PHOEUS 


' cc/dav \ 


J me. q. ! 

nig. c c 

1 me. ^ 

Cannon (low Mg.) 

! S.5 ! 

6.42 

i 24.3 

20.5 

j 2S9 

Cannon with added }rg. 

11.9 1 

6 2-3 

1 2S.4 i 

57.9 

\ 251 

Purina i 0 \ chow 

14 S , 

6.30 

1 29 6 

41 4 

1 142 

Purina Fox chow -t-lOT basaljel 

15 9 

7 06 

< 274 

| 35.3 

5 49 


tained in 61 of the 75 rats in the experiment. The urine was sterile in 52 of the 
61 cultures noth no apparent relation between infection and stone growth. The 
average size of the stones in the different groups is compared in table 3. The 
rats on the Cannon diet (low in magnesium) failed to produce stones. The same 
diet resulted in excellent stone growth when its magnesium content was increased. 
1 he average stone weight was even larger than that occurring witli our standard 
diet of fox chow checkers. 

Experiment 2. Prevention of stone by reducing the urinary phosphorus. It has 
een shown that certain aluminum gels, by forming insoluble aluminum salts 
vith the available phosphate in the gastro-intestinal tract, lead to a reduction 
o t e phosphate excreted in the urine. 3 Because of this action aluminum gels 

sufncienc^Efiec^of ImTT iw '' P[ )05phoru= retention with chronic renal in- 

31: PS1 lilt 1 * d t d the ,n gestion of aluminum hydroxide. Am. J. Dis. Child. 
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have been recommended as prophylactic therapy in cases of phosphatic urinary 
calculi. 6 • 7 To test the efficacy of aluminum gel on rat calculi, an experiment 
was devised using the preparation called basaljel, a material composed of basic 
aluminum carbonate. Two groups of-rats were used. One received the control 
diet of Purina fox chow while the other was fed a diet composed of a mixture of 
90 parts fox chow and 10 parts basaljel. Even with such a large intake of basaljel, 
the diet was apparently quite palatable. The rats ate it readily and remained in 
good nutrition for the duration of the experiment. 

Table 2 shows the urinary changes that occurred with basaljel. The phosphorus 
concentration in the urine was depressed to one third the control level. It may 
be noted also that the urinary pH was distinctly elevated. In table 4 the average 
weight of stone produced in the two groups is compared. Basaljel was found 
quite effective in preventing stones during the 6 weeks of the experiment. 


Table 3. Exp. 1. Prevention of stone by diet low in magnesium 


DIET GROUPS 

i NUMBER OF RATS 

IN' GROUP 

AVER. COST. MAGNESIUM 
IN URINE 

1 AVER. WEIGHT or STONE 
| PRODUCED IN 0 WEEKS 

Cannon (low Mg.) . . 

; : 

30 

mg /100 cc 

20.5 

mg. 

7.7 ± 2.8* 

Cannon with added Mg. 

16 | 

57.9 

61.7 ± 13.8 

Purina fox chow . 

29 

41.4 

50.6 ± 10.9 


Statistical comparison: 

Stone weight Cannon vs. Cannon plus Mg. 
t = 5.025 
* Standard Error 


Table 4. Exp. 2. Prevention of stone by reducing urinary phosphorus 


DIET GROUPS 

NUMBER OF RATS 

IN GROUP 

AVER. CO.NC PHOSPHORUS 
IN URINE 

AVER. WEIGHT OF STONE 
[ PRODUCED IN 6 WEEKS 


I 

mg./100 cc 

| mg. 

Purina fox chow. .. .. .. 

24 

142 

72.4 ± 17.5* 

Purina fox chow +10% basaljel. 

24 

49 

9.9 ± 4.5 


Statistical comparison: 
Stone weight—t = 3.44 
* Standard Error 


Experiment 8. Dissolution of stones by low magnesium diet and by basaljel. The 
same general methods for testing dissolution were used in this experiment as 
have been reported in previous papers. Foreign body stones were first developed 
in the bladders of rats by feeding them the standard diet of fox chow checkers. 
At the completion of the stone-growing period, the animals were operated upon 
and the stones were extracted, weighed, and immediately replaced. In the in¬ 
stances where stone had not formed the animals were discarded. The remaining 

« Shorr, E.: Possible usefulness of estrogens and aluminum hydroxide gels in management 
of renal stone. J. Urol., 53: 507, 1945. 

' Shorr, E. and Carter, A. C.: Aluminum gels in the management of renal phosphatic 
calculi. J.A.M.A., 144: 1549, 1950. 
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animals, each with a stone in the bladder, were divided into three groups. One 
group continued on the control diet of Purina fox chow. The second gioup was 
given the Cannon diet to see if a diet low in magnesium lesultcd in dissolution. 
The third group was fed fox chow with 10 per cent basaljel. Pour weeks later the 
animals of all three groups were killed. Table 5 shows the results obtained. As 
has been demonstrated in similar experiments previously, the stones in the con¬ 
trol group continued to grow. On the other hand, the group that received the 
Cannon diet (low' magnesium) showed marked stone dissolution. In nine of the 
eleven cases complete dissolution occurred. The results with basaljel, however, 
were somewhat disappointing. Of the 32 stones in this group, 9 stones instead 
of dissolving showed some increase in weight, the maximum increase being 63 
mg. Only 4 stones of the entire group dissolved completely (76, 72, 62, and 35 
mg.). The remaining 19 stones were either unchanged or incompletely dissolved. 
The average weight change was a loss of 16 mg. for the entire group. 


Table 5. Exp. S. Dissolution of calculi by low magnesium diet or by basaljel 


NUMBER OF RATS IS 

GROUP j 

AVERAGE INITIU. 

STONE WT. ] 

1 

DIETARY TREATMENT FOR 4 WEEKS j 

t 

AVERAGE CHANGE IN 
| STONE WT. 

: 

mg. 


mg. 

30 

S2.1 

Control—fox chow 

+65.6 

11 ' 

79.6 

Cannon (low Mg.) 

-59.9 

32 { 

91.7 

Fox chow + basaljel 

-16.3 


Statistical comparison: stone weight change: 
Control vs. Cannon t = 4.S26 
Control vs. Basaljel t = 4.982 


DISCUSSION 

These experiments illustrate the fundamental importance in urolithiasis of 
the urinary concentration of the poorly soluble crystalloids. By increasing or 
decreasing the concentration of individual ions it was possible to induce or pre¬ 
vent the development of a calculus containing these ions. This is neither sur¬ 
prising nor new. It is widely accepted that precipitation from a saturated or 
supersaturated urine is intimately related to the process of stone formation and, 
of course, a precipitate is encouraged by an increased concentration of any of its 
component ions. The conditions favoring precipitation are not, however, the 
only controlling factors in stone formation, for a precipitate can lead to stone 
only if some of the precipitated material is retained in the urinary system. Ac- 
coidinglj, ciicumstances that predispose to retention become important. Most, 
if not all, of the known causes of stone will fall in one or the other of these two 
fundamental categories: either they favor precipitation or they favor retention 
0 P re “Prtate. Conditions causing retention may, in turn, be divided into ab¬ 
normalities producing stasis and abnoimalities producing a foreign surface where 
. ie precipitate adheres. It must be admitted that a stone is not simply a dis¬ 
organized aggregate of retained precipitate, for the crystalloid in a stone is laid 
down m an organized pattern. However, the physico-chemical processes that 
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lead to such organization are, insofar as urinary calculi are concerned, almost 
entirely speculative at the present time. 

In all our rats a condition favoring retention of precipitate was present by 
virtue of the foreign body in the bladder. Stone formation depended upon the 
occurrence of precipitation from the urine, and precipitation was controlled by 
increasing or decreasing the concentration of the constituent ions of the pre- 
cipitable compound. It must be remembered that the total concentration of a 
chemical radical as determined by analysis of the urine does not necessarily 
indicate the actual concentration of that ion free in solution. This is especially 
the case with the phosphate radical because of its ability to form more complex 
ions of mono- and di-hydrogen phosphate. In the rats fed the Cannon diet the 
concentration of magnesium in the urine was low but the concentration of 
phosphate was very high. One might expect that the high phosphate would off¬ 
set the low magnesium and that stones would form on such a diet. Actually, no 
stones formed, presumably because the concentration of phosphate ions did not 
increase in proportion to the increase in the total phosphate present. It should 
be stated that in the experiments given in this paper, determinations of the 
ammonium present in the urine were not made. Yet, since the ammonium ion 
enters into the composition of the stone, its concentration is of importance equal 
to that of magnesium or phosphate in determining whether or not precipitation 
occurs according to the solubility-product principle. 

Some comment should be made on our results with basaljel. Considerable 
amounts of phosphorus were still excreted in the urine of the rats even though 
the dose of basaljel was very large, corresponding to approximately 500 cc per 
day for a man weighing 70 kg. In the rats the urinary phosphorus was reduced 
to one-third the control level, while Shorr and Carter 7 found in human patients 
that relatively much smaller doses resulted in a 6 to 8-fold reduction in the 
phosphorus excretion. We have made a few observations of the effect of basaljel 
on human beings. We used a diet much higher in phosphorus than the diet used 
by Shorr and Carter, 7 who limited their patients to approximately 1200 mg. of 
phosphorus per day. In the few observations that we have made, the reduction 
in phosphorus excretion by treatment with basaljel has been rather disappointing. 
We used patients with neurologic disease who had been completely tube-fed for 
some time, so that it was possible to rigidly control the food intake. During the 
initial control period of 6 days, and the experimental period of 6 days that fol¬ 
lowed it, the food intake was kept constant except that 160 cc basaljel was mixed 
with the feeding formula each day of the experimental period. The phosphorus 
intake was 4.8 gm. per day. Urine collections were made for the last 3 days of 
each period. In experiments on 3 patients the average phosphorus excretion was 
reduced from 1079 mg. per day in the first period to 777 mg. per day in the basaljel 
period. It would seem from this result that the recommended daily dose of 160 
cc basaljel will not significantly reduce the urinary phosphorus when the phos¬ 
phorus content of the food is high. 
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SUMMARY 

In experiments on the formation of magnesium ammonium phosphate calculi 
in rats, it Mas found that calculi could be prevented by reducing the concentra¬ 
tion in the urine of either the magnesium or the phosphate. Reduction of magne¬ 
sium in the urine was accomplished by reducing the magnesium in the diet. 
Phosphate excretion Mas reduced by feeding large amounts of basaljel, a gel 
of basic aluminum carbonate. Other experiments showed that stones previously 
formed could be dissolved in many instances by the same measures. The valid¬ 
ity of these conclusions is affirmed in each experiment by application of the 
statistical “t-test’’. The experiments support the use of basaljel in human cases 
of phosphate urolithiasis. 
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THE RELATIONSHIP BETWEEN ALKALINE PHOSPHATASE IN 
THE KIDNEY AND URINARY CALCULI 

JUSTIN J. CORDONNIER and JAMES A. MILLER 
From the Department of Surgery, Washington University School of Medicine, St. Louis, ito. 

A great deal of fundamental information concerning the mechanism of the 
formation of urinary calculi has been presented by Higgins, Keyset - , Randall, 
and many others. However, the exact biochemical processes involved in stone 
formation in the kidney remain to some extent an unsolved problem. 

Since the discovery of alkaline phosphatase in the intestinal mucosa, and its 
abundance in the kidney as shown by Gomori, 1 the relationship of this enzyme 
to renal calcification has been studied by several investigators. One of the 
functions of alkaline phosphatase is to decompose organic phosphorous com¬ 
pounds into inorganic phosphate, usuallj r in the form of calcium phosphate. In 
addition to being present in the kidney, it is widely distributed in ossifying 
cartilage and bone. 

In 1932 Harris 2 pointed out the tendency to calcification in the kidney, and 
other organs rich in alkaline phosphatase. Breedis, Flory, and Furth 3 made 
extensive studies of alkaline phosphatase levels in the urine in relation to renal 
injury. They found that in both rats and rabbits, following the injection of 
uranium nitrate, there was a sharp rise in both the total amount of alkaline 
phosphatase excreted in the urine, and in the concentration of that enzyme in 
the tubular epithelium. Their conclusion following Gomori stains was that the 
rise in the alkaline phosphatase content of the urine was caused by the excretion 
of necrotizing phosphatase rich cells of the proximal convoluted tubules. In rats 
which died 6 days after injection of uranium nitrate, renal calcification was 
found along with many phosphatase containing casts. They also noted that 
calcification first took place in the cellular and granular casts rich in phospha¬ 
tase. However, Hepler and Simonds 4 studied the relationship of calcification and 
the existence of alkaline phosphatase by producing renal necrosis with neph¬ 
rotoxic poisons, and concluded that phosphatase was not concerned with calcifi¬ 
cation in the kidneys of dogs. In their opinion, the presence of fat in the proximal 
convoluted tubules was the principal factor in the deposition of calcium. 

In view of the various conflicting reports, it was believed that it would be of 
value to produce calculi in rabbits and rats and study the phosphatase activity 
in those kidneys in which calculi were found, both by biochemical and histolog¬ 
ical methods. Therefore, the study resolved itself into two phases: 

1 Gomori, G.: Distribution of phosphatase in normal organs and tissues. J. Cell, anti 
Comp. Physiol., 17: 71—S3, 1941. 

2 Harris, L. J.: The mode of action of vitamin D. The “parathyroid” theory: Clinical 
hvpervitaminosis. Lancet 1: 1031-103S, 1932. 

' 3 Breedis, C., Flory, C. M. and Furth, J.: Alkaline phosphatase level in urine in relation 
to renal injure. Arch. Path., 36: 402—412, 1943. 

1 Hepler, O. E. and Simonds, J. P.: Experimental nephropathies; calcification and phos. 
pliatase in kidneys of dogs poisoned with mercury bichloride, potassium dichromate, and 
uranvl nitrate. Arch. Path., 40: 37—43, 1945. 
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1) The production of calculi in rabbits by oral feeding of oxamide, with and 
without ureteral obstruction, and the determination of alkaline phosphatase in 
the renal tissue both by chemical analysis and the Gomori technique. 

2) The production of urinary calculi in albino rats by a diet deficient in 
vitamin A, but adequate in every other respect, with alkaline phosphatase 
studies on renal tissue. 

The method used to produce calculi in rabbits was that described by Keyser. 5 
Ten full grown rabbits were fed two 0.4 gm. oxamide capsules daily from 53 to 
75 days, with 8 rabbits being used as controls. There was no attempt to restrict 
water from these animals, and all were fed on a balanced stock laboratory diet. 

The upper left ureter was partially occluded by rubber bands or catgut loosely 
tied about the ureter in six of the animals on oxamide. Xo operative procedure 
was carried out on the other four. Xo significant change of serum phosphatase 
was noted in any animal following the administration of oxamide. At the con¬ 
clusion of the study all animals, including controls, were sacrificed and a careful 
search made for calculi in the urinary tract of each. Gomori stains were made 
on each kidney. In addition, tissue extracts were made from each kidney, and 
the results expressed as units of phosphatase present in 1 gm. of tissue extracted 
in 100 cc of normal saline are tabulated in table 1. 

Of the 6 rabbits subjected to operative obstructive procedures on the left 
ureter, four showed a marked left hydronephrosis, and two developed atrophic 
left kidneys. Only one of the six was found to have calculi in the kidney pelvis. 
Another with an atrophic left kidney had fine yellow sand in the bladder. Two 
of the rabbits receiving oxamide, but with no obstructive procedure on either 
ureter, were found to have sand in the kidney pelvis and bladder. One of the 
latter had four 3 by 4 mm. calculi in the left kidney. None of the controls de¬ 
veloped calculi. 


Phosphatase determinations on the atrophic or hydronep'nrotic kidneys were 
either markedly decreased or too low to read by the method used. This finding 
was further confirmed by stains made with the Gomori technique (fig. 1). In 
this section one notes an extensive degeneration of tubular elements, with 
marked replacement by fibrous tissue. In addition, there is an almost complete 
absence of stainable phosphatase. This finding confirms earlier observations by 
Wilmer. 6 It is noteworthy that in experimental animal number 80, in whom sand 
was found in the left kidney and bladder, the phosphatase determination was 
too low to be determined on the affected kidney, and Gomori stains show a 
complete absence of the enzyme. In the unobstructed rabbit kidney, where cal¬ 
culi were present, there appeared to be a moderate reduction of alkaline phos¬ 
phatase as noted on the Gomori stain, in comparison with the normal control 
(figs. 2 and 3). This impression was substantiated by a comparison of the average 
phosphatase per 100 cc in the kidneys in which no calculi were found, including 


6: 525^553 V 1923 ^ The etiolo 8Y of urina 'T 1'thiasis: An experimental study. Arch. Surg. 

^ ' phosphatase; correlation between functional activity of renal 

tubule and its phosphatase content. Arch. Path., 37: 227-237, 1944. 
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both the controls and those on oxamide, with those kidneys in which calculi 
were found. The average was .62 units for those without calculi and .39 units 
for those with calculi. It is realized that this number is not sufficient to form 
any definite conclusion, but there appears to be a definite correlation between 


Table 1 . Experimental production of urinary calculi in rabbits 


RAB¬ 

BIT 


DAYS 

AVERAGE SERUAf PHOSPHATASE 

AVERAGE RENAL 


OBSTRUC- 

OXA- 



PHOSPHATASE 

URINARY TRACT CALCIFICATION 



WIDE 

Preoperative 

Post Oxamide 

Right 

Left 







gm./lOO 

cc 

gm./l00 cc 


95 

Control 

0 

3.82 B.U. 

Control 

0.98 

0.53 

None 

77 

Control 

0 

5.46 B.U. 

Control 

0.41 

0.53 

None 

35 

Control 

0 

3.05 B.U. 

Control 

— 

~ 

None; died of many ab- 








scesses 

79 

Control 

0 

4.05 B.U. 

Control 

0.85 

1.58 

None 

45 

Control 

0 

3.92 B.U. 

Control 

0.47 

0.55 

None 

50 

Control 

0 

5.63 B.U. 

Control 

0.52 

0.49 

None 

too 

Control 

0 

3.02 B.U. 

Control 

0.39 

0.54 

None 

78 

Control 

0 

2.32 B.U. 

Control 

— 

— 

Died; causes unknown 

85 

With 

3 

- B.U. 

2.43 B.U. 

0.12 

0.06 

No calcification; left hy- 


rubber 

band 






dronephrosis 

44 

With 

75 

1.45 B.U. 

1.24 B.U. 

0.28 

Too low 

No calcification; left hy- 


rubber 

band 






dronephrosis 

80 

Catgut 

60 

3.26 B.U. 

5.82 B.U. 

: 1.03 

Too low 

Sand, left kidney and blad- 


Catgut 






der; left hydronephrosis 

81 

60 

2.79 B.U. 

3.90 B.U. 

2.01 

Too low 

No calcification; left hy- 


Catgut 






dronephrosis 

82 

53 

1.80 B.U. 

5.72 B.U. 

0.31 

Too low 

No calcification; atrophic 


Catgut 






left kidney 

84 

75 

3.15 B.U. 

1.58 B.U. 

0.40 

Too low 

Sand, bladder; atrophic 








left kidnev 

88 

None 

58 

7.27 B.U. 

— B.U. 

0.28 

0.22 

Sand, both kidnej's; 3 by 4 








mm. calculus, left kid¬ 
ney 

87 

None 

53 

5.20 B.U. 

6.28 B.U. 

0.48 

0.65 

No calcification 

91 

None 

53 

2.92 B.U. 

4.02 B.U. 

0.17 

0.24 

No calcification; kidneys 








and bladder normal 

39 

None 

53 

2.55 B.U. 

2.98 B.U. 

0.66 

0.38 

Sand, both kidneys and 








bladder 


the tissue extract and the Gomori stains, which would tend to support this 
conclusion. 

Twenty albino rats were used for the experiment in which a vitamin A free 
diet was used. Five rats were used as controls and fifteen were fed on a diet 
similar to the one used by Bliss, Livermore and Prather 7 in their experiment. 
The rats were maintained on this diet for from 93 to 152 daj's and then sacri- 

7 Bliss, A. R., Jr., Livermore, G. R. and Prather, E. O., Jr.: Relation of vitamin A and 
vitamin D to urinary calculus formation. J. Urol., 30: 639-652, 1933. 


















Fig. 3. A, low power. B , high power. Rabbit No. 39. Sand in both kidneys and bladder 
Gomori stain. Although cortex is wider than in figure 2, there is actually less dense stain 
ing. Considerable intratubular alkaline phosphatase noted in higher power. 
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Fig. 4. A, low power. B, high power. Rat No. 4, control. No calculi. Gomori stain. 
Heavy Tubular staining. 

method. A careful search was made for calculi in the urinary tract. Results are 
recorded in table 2. 
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Fig. 5. A, low power. B, high power. Rat No. 12. Soft sand, both kidney pelves. Gomori 
stain. Definite decrease in alkaline phosphatase compared to figure 4. 

Table 2. Experimental production of urinary calculi in rats with avitamin A diets 


EATS DATS ON DIET 


Control 

Control 

Control 

Control 

Control 

93 

93 

143 

143 


AVERAGE RENAL PHOSPHATASE* 

Right 

Left 

gm /Z0 cc 

gm/20 cc 

6.5 

6.48 

6.6 

8.8 

2.40 

3.4 

4.98 

8.50 

5.40 

5.18 

3.06 

4 24 

3.01 

2.50 

2.81 

2.33 

4.54 

4.30 

1.66 

1.95 

2.40 

4.40 

7.46 

5.48 

3.48 

3.91 

2.61 

— 

4.13 

4.18 


URINARY TRACI CAiCIFJCATIONS 


No calcification 
No calcification 
No calcification 
No calcification 
No calcification 
Rat pregnant; no calcification 
No calcification 
No calcification 

Fine yellow sand in light pelvis; left 
normal 

Stones, both pelves; 2 mm. diameter, 
w hite 

Stones, both pelves; 3 by 3 diameter 

Soft sand, both pelves 

Stone on right papilla 

Fleck of calcification in right pelvis 

Sand and calcification both pelves 


* Units of phosphatase expressed as units of phosphatase released from 1 gm. tissue 
extracted with 20 cc extiacting fluid. 

Seventy per cent of the rats developed calculi in the urinary tract. Five of the 
animals died during the experiment. Calculi in various stages of formation xvere 
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found, ranging from fine sand to well developed calculi. No calculi were found 
before 143 days and none were present in the control animals. Although an 
analysis of tissue determinations showed an alkaline phosphatase average of 
5.8 units for the control rats and 3.96 units for those developing renal calculi, 
an examination of individual determinations revealed considerable variation 
in the range of phosphatase both in the rats with calculi and in those where 
none occurred. There was also a wide variation in the Gomori stains. However, 
in general there seemed to be a suggestive decrease in alkaline phosphatase in 
those kidneys where calculi were present (figs. 4 and 5). 

No explanation for the apparent decrease in alkaline phosphatase is readily 
apparent. In the rabbits, the decrease was probably secondary to the prolonged 
administration of a nephrotoxic substance, oxamide. Perhaps nutritional factors 
accounted for the decrease in the rats. In any event, there was definitely no 
increase in phosphatase such as would be necessary if this enzyme was a con- 
tributory factor in the production of calculi. 

summary 

Rabbits maintained on oxamide with and without ureteral obstruction de¬ 
veloped urinary calculi. 

In kidneys with hydronephrosis or atrophy, there was an almost complete 
loss of alkaline phosphatase. Calculi developed in one of these kidneys. 

Albino rats maintained on a vitamin A deficient diet developed urinaiy calculi 
in about 70 per cent of the cases. 

No definite connection between the amount of alkaline phosphatase present 
and the formation of renal calculi was observed in either rabbits or rats. How¬ 
ever, there seemed to be a decrease in alkaline phosphatase in those kidneys 
where calculi developed. 

8720 Washington Blvd., St. Louis 8, Mo. (J. J. C.) 

Twentieth St., Rock Island, III. ( J. A. M.) 
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The role of renal physiology and function studies as an integral part of daily 
urological practice has been a secondary one. The clinical urologist has always 
had his indications for surgery: obstruction, infection, stone, tumor, and con¬ 
genital anomalies have been the usual reasons for operative intervention. Evei 
mindful and yet rather neglectful of the role of renal function, the urologist has 
adhered somewhat tenaciously to the above listed tenets of surgical indications. 
Today, the routine urinalysis, the blood urea nitrogen, the excretory urogram, 
and on occasion phenolsulfonthalein excretions have comprised the gamut of 
function tests for the urologist. However well these tests have served him, the 
need for other more accurate, more quantitative, more sensitive tests of renal 
function is ever present. The over-all purpose of this work is, in essence, an 
attempt to correlate modern quantitative biochemical tests of renal function 
with everyday clinical urological problems. 

One of the important steps requisite to the advancement of renal function 
technique was the development of methods of measurement of the urea nitrogen. 
Urea nitrate crystals, described by Schmidt in 1846, were simply weighed at 
first. The later development of the mercuric oxide titration method of Leibig 
and the carbon dioxide method of Bunsen were definite forward steps. In 1883 
Kjeldahl described his method for the determination of nitrogen. 

Accumulation of such nitrogenous waste products with resultant elevation 
of the blood urea nitrogen was one test indicative of kidney failure. Austin, 
Stillman, and van Slyke introduced the urea clearance test in 1921. Subsequent 
improvements in technique and apparatus by van Slyke and Maclean have 
followed and have helped to make possible some of the more recent developments 
in the realm of renal function. 

Renal clearance methods first applied to urea were next extended to a study 
of the excretion of other materials in a further attempt to understand the normal 
and the diseased kidney. Inulin, mannitol, glucose, diodrast, sodium para-amino 
hippurate and sodium thiosulphate have been the principal substances utilized 
m the development of clearance techniques. These more recent developments 
culminating in the monumental work of Homer Smith and his associates form 
a background for the work to be presented. 

PURPOSE 

The numerous contributions of Homer Smith, James Shannon, Robert Pitts 
an their associates undoubtedly comprise the cornerstone upon which much 
of modern renal physiology rests. This paper is partly based upon the methods 
0 1 mit ^ an d his colleagues which permit simultaneous measurement of the 
g omerular filtration rate and the renal plasma flow. Many of the problems 
confronting the urologist regarding kidney function have had to go unanswered 
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mainly because of a lack of method of study. Although many clinical applica¬ 
tions of the renal clearance studies of Homer Smith have been made, almost 
none have been made with the “surgical” kidney. 

Utilizing the procedures of Smith and his associates, a stud}' of renal function 
was begun with several clinical urological problems in mind: 

1) The first purpose was a general study of the functional patterns of 
the surgical kidneys. Those involved by varying types of calculus disease, 
tuberculosis, tumor, hydronephrosis, pyelonephritis, renal ischemia, and in¬ 
farction, were studied and compared with the normal. In addition, the horseshoe 
and polycystic kidney, as well as the kidney subjected to heminephrectomy, 
were studied. 

2) The second purpose concerns a study of the problem of compensatory 
hypertrophy and of physiological effects of nephrectomy upon function of the 
remaining kidney. 

3) Finally an investigation of the problem of reflex anuria was begun in the 
dog utilizing these same clearance and extraction techniques. The purpose of 
this particular phase of the investigation was to introduce a new method of 
study rather than to present definitive results. 


METHODS 

The clearance procedures introduced by Homer Smith and associates permit¬ 
ting simultaneous measurement of glomerular filtration rate and effective renal 
plasma flow, have been utilized in this clinical and experimental work in which 
107 determinations were performed in 16 subjects and 4 dogs. 

Glomerular filtration rate (GFR) has been determined by thiosulphate clear¬ 
ance. Thiosulphate was measured in Folin ffu filtrates of plasma and in samples 
of urine using methods described by Elliott Newman. Newman has found clear 
ances of inulin and thiosulphate to be identical and he therefore concluded that 
the latter was an accurate measurement of the GFR. It has also been estab¬ 
lished that thiosulphate clearance causes no change in the para-amino hippurate 
clearance utilized in the measurement of the effective renal plasma flow. 

Effective renal plasma flow (RPF) was determined by para-amino hippurate 
(PAH) clearances at low plasma concentrations. PAH was measured in cadmium 
filtrates of plasma and in dilute urine samples uring the methods of Goldring 
and Chasis. From the RPF renal blood flow (RBF) was calculated using the 
venous hematocrit index: 


RBF equals RPF times 


_ 100 _ 

100 minus hematocrit 


Filtration fraction (FF) defines the proportion of water filtered by a unit of 
plasma flow and varies with filtration pressure. FF was calculated as follows: 


FF equals 


GFR 


RPF 
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Brachial blood pressure readings were obtained during the course of the 
clearance periods. The arithmetic mean of systolic and diastolic pressures 
(Pm) was used in the calculation of total crude renal resistance (RR) as follows: 

Pm 

RR equals 

This figure represents total crude renal arterial arteriolar resistance. Lam¬ 
port's procedure of calculating apparent renal vascular resistance is probably 
more accurate and expresses the siun of the afferent (Ra) and efferent (Re) 
arteriolar resistance. The more rough estimate obtained as described is suf¬ 
ficient for the purposes intended within the scope of this paper. 

The aforementioned data, direct and calculated, were obtained in each of the 
experiments to be described. In some of the patients, bladder urine was used in 
the calculations, while in others, individual specimens were collected from both 
kidneys. Bulb type ureteral catheters measuring 6F to 10F were used and the 
positions in the ureters were checked by x-ray. The bladder was then examined 
in those undergoing ureteral catheterization to be certain that no urine had 
leaked around the catheters during the tests. 

Clearances were run under standard conditions. Meals were withheld and 
the subject was given approximately 24 ounces of water before the beginning 
of clearance periods. The infusion of thiosulphate and PAH was given in nonnal 
saline in one antecubital vein at the rate of GO to SO drops per minute, while 
blood pressure readings and blood samples were taken from the opposite arm; 
heparin was used as anticoagulant. The catheter utilized in the collection of the 
bladder was firm with more than the usual number of openings. After injection 
of a priming dose of both thiosulphate and PAH, twenty minutes were allowed 
to elapse before beginning the clearance periods. Then, two to four 15 to 20 
minute periods were rim in each patient. 

In patients in whom extraction ratios of PAH were determined, the technique 
of right auricular catheterization developed by Forssman and modified by 
Coumand was utilized. Under fluoroscopic control the catheter was passed 
through the right auricle into the inferior vena cava and into the renal vein. 
Samples were then taken from the renal vein and from the femoral artery, and 
the extraction ratio of PAH by each kidney was determined. 

In the normal human Bradley and his co-workers have found the average 
extraction ration of PAH to be 92 per cent, ranging from S7.5 per cent to 100 
per cent. The figures are slightly lower in the left renal vein because of the 
mixture of blood from the left spermatic or ovarian vein. 

Normal human clearance patterns are shown in table 1 which was tabulated 
from collected data from the literature. 

Shock has demonstrated a decrease in renal fimction with advancing age. 
I able 2 is reprinted from the unpublished work of Shock. 

After a comparison of tables 1 and 2 is made, it can be readily seen that 
the clearances depicted in table 1 are those of young adults. These figures are 
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of special significance in this particular group of patients studied in that the 
middle and older age group subjects were utilized for the most part. 

Animal methods. Dogs were used whose weights varied between 18 and 37 
pounds. Food was withheld on the morning of the experiment. Except for this 
no special effort was made to regulate degree of hydration. 

Intraperitoneal veterinary nembutal was used for anesthesia (1 cc per 5 pounds 
of body weight). In two instances additional ether was necessary. The neck as 
well as the abdomen was shaved, cleaned, and prepared for surgery. Sterile 
technique was utilized and all dogs survived to be used for additional experi¬ 
ments. 


Table 1 . Normal human clearance patterns 



CFR 

RPF 

RBF 

FF 


cc per 1.73 sq.m./min. 

Human male 

Human female 

110-153 

101-133 

563-831 

492-696 

1400 

1200 

.18 


In the calculation of RBF 700 was taken as average RPF in the male and in 
the female. 

Hematocrit was taken at 50. 

Surface area was calculated by the Meeh-Rubner equation: 

Surface area in sq.m, equals 11X2 times 2/3W 

--where W is body weight in kilograms. 


Table 2. Renal clearance pattern changes with advancing age 


AGE 

CFR 

RPF 

| cc per 1,73 sq.m /min. 

20 

122.8 

613.0 

30 

115.0 

649.3 

40 

121.2 

573.8 

50 

99.3 

500 8 

60 

96.0 

442.1 

70 

89.0 

354.0 

80 

65.3 

288.0 


An external jugular vein was used for continuous infusion. Sodium thio¬ 
sulfate and PAH were used for clearances in determination of glomerular filtra¬ 
tion rate and effective renal plasma flow respectively. An opposite external 
jugular vein was used to collect blood samples. 

Because the very essence of one of the experiments was to determine the 
effects of urethral dilatation and transurethral prostatectomy upon glomerular 
filtration rate and effective renal plasma flow, it was necessary to obtain urine 
without going through the urethra. Suprapubic cystotomy was therefore per¬ 
formed. A Xo. 6 ureteral catheter was then inserted midway up the right ureter 
through the opened bladder. As the urine was seen to flow freely from the ureteral 
catheter and three control clearance periods were run, the urethra was then 
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dilated to IGF by way of the cystotomy opening and an additional clearance 
period was then run. Following this a resection of the bladder neck to simulate 
as closelv as possible a transurethral prostatectomy was carried out. During 
the process of the dilatation and the “prostatectomy clearance periods neie 
determined utilizing urine from the ureteral catheter inserted through the 
suprapubic cystotomy incision. 

In two animals extraction ratios of PAH were determined in an attempt to 
further study this problem. Since it was not possible to catheterize the renal 
vein by way of the heart, as done in two of the human subjects previously 
described, it was necessary to expose the renal pedicle and the adjacent aorta. 
Samples of blood were then withdrawn from the. right renal vein and from the 
aorta. The ability of the kidney to extract PAH was next determined. After 
two extraction periods the urethra was vigorously dilated to 1SF. This is a fair 
degree of dilatation when one considers the fact that male dogs were used. Fol¬ 
lowing this an additional extraction period was run to determine the effects of 
urethral dilatation. 


RESULTS 

Effect of nephrectomy for unilateral kidney disease upon glomerular filtration 
rate and effective renal plasma flair in the remaining kidney . Five patients with 
unilateral kidney disease who have undergone nephrectomy and 1 patient with 
an hvdronephrotic autonephrectomy resulting from an obstructing stone at the 
ureteropelvic junction were selected for study. GFR and RPF were determined 
preoperatively and postoperatively in the healthy and in the diseased kidney in 
3 patients, thereby establishing renal clearance patterns for the particular 
disease under consideration. Repeat clearances were then determined in the 
remaining kidney postoperatively thereby noting effects of nephrectomy upon 
function of the remaining mate. In 2 patients renal clearances were determined 
at stated intervals postoperatively, thereby measuring progressive changes in 
function in the remaining kidney following nephrectomy. The findings are seen 
ia table 3. 

Case A'. F. M.. a 27 year old uormotensive colored female nurse had right 
renal tuberculosis limited to the upper major calyx. Right kidney urine was 
guinea pig positive for acid-fast bacilli, while urine from the left kidney was 
negative. I rine remained guinea pig positive despite 5 weeks of streptomycin 
therapy so that right nephrectomy was performed on May 10, 1949. Four 
months later the patient was asymptomatic and urine was normal. At this 
time, as seen in table 3. GFR in the remaining left kidney had more than doubled 
(43.19 to 92.7) and effective RPF had shown a definite increase (270 to 379). 

Ca.^e A. M. The severity of the tuberculous process in this patient can be 
reen ftom table 3 when the GFR and effective RPF are compared with those 
gures of the previous patient. Urine from the right kidney was guinea pig 
posithe for acid-fast bacilli while the left kidney urine was normal. Strepfo- 
m>cm vas given preoperatively for several weeks and right nephrectomy was 
pe; ormed on November 23, 194S. Several weeks later the patient had a recur- 
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rence of sy r mptoms and in-ine was found to be guinea pig positive for acid-fast 
bacilli. Despite what was undoubtedly activation of a tuberculous left kidney, 
there was definite improvement in renal function. The GFR and effective RPF 
in the remaining left kidney increased from 59.2 and 328 to 87.5 and 402 respec¬ 
tively, the latter two figures being well above those which one would find in any 
one of two normal kidneys. 

Case L. W. W. On June 21, 1949, left nephrectomy 7 was performed for multiple 
calculi and pyelonephritis. As seen from table 3, GFR in the remaining right 
kidney 7 had increased from 39.3 to 53.6 while effective RPF had increased from 
230 to 267, 68 day 7 s following surgery. It should be noted, however, that at the 
time of the second clearance determination the diastolic blood pressure had 
reached minimal hypertensive levels. This may have been a factor in the failure 
of the remaining kidney' to show a more uniform increase in function. 

Case R. T. M. A 60 year old normotensive white man with a right renal 
calculus and a normal left kidney 7 was subjected to nephrectomy 7 on December 
14, 1948. Renal clearances were determined in the remaining kidney 7 14, 21 and 
56 days postoperatively. Gradual functional hypertrophy is seen to have oc¬ 
curred as evidenced by 7 the progressive increase in GFR and effective RPF- 
It appears that a greater improvement in function occurs in the 14 to 21 day 
period than between the 21 and 56 day period in this one case. 

Case A. G. A 54 y r ear old normotensive white man with a normal left kidney 7 
and an infected right hydronephrosis and hy 7 dro-ureter secondary to uretero¬ 
vesical obstruction by 7 a congenital valve was subjected to right nephro-ureterec- 
tomy on August 11, 1949. Renal clearances were determined in the remaining 
kidney 7 7, 12, and 21 days postoperatively 7 . As can be seen from table 3, clearances 
were begun as soon after surgery 7 as his operative condition would permit, 
namely 7 on the seventh day 7 following surgery 7 . The GFR and effective RPF of 
111 and 463 respectively 7 obtained on the seventh day 7 after nephrectomy 7 are 
normal. It is thought, therefore, that the uninvolved kidney had really 7 begun 
“taking over function”, so to speak, long before nephrectomy 7 in that its func¬ 
tional capacity 7 was at the lower limits of normal for one in his age group. De¬ 
spite major surgery, therefore, the functional pattern is seen to have shown 
improvement as manifested by 7 the increase in GFR from 111 to 116.8 and in 
effective RPF from 463 to 559. We may possibly conclude that compensatory 7 
hypertrophy begins as early 7 as the 7th to 12th day 7 s following nephrectomy 7 . 

Homer Smith, in his Harvard lecture series, described a patient who, during 
the middle of a clearance period, received bad news. Clearance values im¬ 
mediately 7 dropped and did not return to normal levels until after the period of 
emotional upset. Very 7 likely 7 , a somewhat different emotional episode was 
responsible for the marked drop in GFR and effective RPF from 116.8 and 559 
to 7S.4 and 462 respectively 7 , on the occasion of the third clearance determined 
21 day 7 s postoperatively 7 . The patient was highly excitable and against the idea 
of cooperating with the test. The Pm is also seen to have increased, perhaps 
significantly. 

Case L. D. A 53 y r ear old hypertensive white woman was found to have a 
left renal calculus at the ureteropelvic junction with a resulting nonfunctioning 
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and completely blocked left kidney. At the time of cystoscopy a catheter could 
not be passed by the stone and urine did not appear at the catheter. The nor¬ 
mally functioning right kidney was studied, utilizing bladder urine. 

At the ase of 2S. the diagnosis of a stone in the left kidney was first made. 
Surgery was never performed and the patient had no further symptoms reierable 
to the stone. At time of admission a large left kidney, which presumably had 
undergone hydronephrotic atrophy secondary to the stone at the ureteropelvic 
junction, was found. Compensatory hypertrophy had undoubtedly occurred 
over the years in that the above values seen in table 3 are definitely within 
normal limits for one of her age group. In addition, when one considers her 
degree of hypertension (207 123). and the resulting renal impairment that the 
hypertension itself produces, then certainly one may sat - that compensatory 
hypertrophy has occurred. The hypertension was of 2 years' duration while the 
calculus disease was of 2-5 years' duration. It is therefore unlikely that the hyper¬ 
tension was secondary to unilateral kidney disease. Surgery was refused so that 
further studies were not made. 


Methods described have permitted us to follow minute quantitative func¬ 
tional changes in these patients. Certainly the more commonly used pyelograms, 
blood urea nitrogens, or even phthalein determinations, would not have per¬ 
mitted one to follow such changes in function. One cannot refute these figures 
which have so definitely demonstrated the actual presence of compensatory 
functional, if not anatomical, hypertrophy. 

Early and remote effects of temporary renal ischemia and infarction on glomerular 
fdtralwn rafp and effective renal plasma flow. In an effort to determine the effects 
rcn sl ischemia and infarction upon renal functional patterns, 2 patients, whose 


protocols are presented, were selected for study. 

Smith has stated that "the glomeruli and tubules of normal nephrons may 
become- partly or wholly inactive due to ischemia without losing their poten¬ 
tiality for immediate return of function on the restoration of an adequate blood 
supply’. This has been well illustrated in the following case: 

Case L. S. T. A 47 year old white man was subjected to a splenorenal vein 
utn for portal hypertension. The left renal pedicle remained clamped for 60 
nunines during the time necessary for anastomosis of the splenic and renal 
^ Jour weeks following surgery, extraction of PAH was determined from 
e Reference between its concentration in both renal veins, obtained by trans- 
cardiac renal vein catheterization, and the peripheral blood. It was found that 
le extraction ratio of the right kidney was SS per cent, whereas the left, whose 
ide had been clamped for 60 minutes, showed an extraction ratio of only 
per cent. The validity of the extraction figures from the left kidney may be 
-ujjeei to^question because of admixture of splenic and renal blood. With 

r ' 1 ™ 1 0l l he catheter beyond the anastomotic site, however, onlv renal vein 
Wood has been obtained. ‘ ' 

id C 'r D rnom ^ 1 ' s postoperativelv the patient was again investigated with the 
^ °‘ not ing changes in function over this period. At this time renal clearance 
^tems v, ere established and are noted in table 4. 

- o kidnej may be traumatized, no matter how little, without deleterious 



28 


HARRY GRABSTALD 


effects. Not always have these effects been measurable. This case illustrates 
the immediate and remote effects of temporary ischemia. We might normally 
have dismissed this case after reading a normal pyelogram. The extraction 
ratio and clearance methods have been utilized to demonstrate very clearly that 
even in the face of normal pyelograms there is measurable renal damage. One 
month following the clamping of the left renal pedicle during the splenic- 
renal vein anastomosis, the left kidneys was able to extract only 4.6 per cent 
of PAH during a single passage, while the right kidney showed a normal 
extraction ratio of 88 per cent. 

It may be seen from table 4 that a definite difference in the clearance patterns 
of the 2 kidneys was observed even though it was thought that sufficient time 
had elapsed for the left kidney to “come back”, so to speak. The glomerular 
filtration rate of the left kidney was 38 as compared with 52 in the right. Ef¬ 
fective renal plasma flow in the left kidney was 174.9 as compared with 280.8 
in the right kidney. 

It has been extremely interesting to follow functional patterns, along with 
the correlated clinical course, in a patient considered to have what we might 
term a “Goldblatt half” of a horseshoe kidney. 

Case J. S. G. A 35 year old white man was found to have a 2 cm. by 3 cm. 
calculus in the left half of a horseshoe kidney. On January 3, 1947, a left pyelo- 
lithotomy was performed at which time an aberrant artery supplying the upper 
one-third of the left kidney was accidentally' cut and subsequently' ligated. 
There was almost immediate discoloration of the upper third of the kidney 
supplied by the involved aberrant vessel. The stone was removed but the in- 
farcted portion of the kidney was not resected. 

Preoperatively the patient had a normal blood pressure of 124 systolic and 
75 diastolic. The blood pressure and renal clearance patterns were followed in 
this patient for 2 years postoperative^ and are seen in table 4. 

By' April 1947, three months postoperatively, the patient developed hyper¬ 
tension (185/122). Renal infarction as the etiology' of his hypertension was 
suggested. On June 10, 1947, a left heminephrectomy' for renal infarction and 
symptomatic hypertension was performed. The removed specimen revealed 
infarction of a major portion of the kidney'. 

In table 4 is seen the preoperative clearance patterns in this patient before 
nephrectomy was performed. At that time (April 26, 1947) GFR was seen to 
be normal, whereas effective RPF was slightly' decreased. Several day's later, 
on May 1, 1947, clearances were repeated at which time individual studies on 
each kidney' were to be determined. Unfortunately', only' the ureter of the normal 
right half of the horseshoe kidney could be catheterized. The effects of peridural 
block on glomerular filtration rate and effective renal plasma flow were noted 
at this time and found to be negligible. When a comparison of these two patterns 
was made, it was seen that the clearances from the right kidney' only', with or 
without peridural metycaine block, were almost similar to the figures in which 
bladder urine was utilized. This signifies, very' likely', that the right or unin- 
farcted half was doing all the work. 




nerve block. 
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Seven months following the left heminephrectomy, clearance patterns were 
determined again on January 29, 1948. GFR had remained approximately the 
same as the preoperative figure, whereas effective RPF had increased to 760 
which was definitely normal. Blood pressure was seen to have dropped to an 
almost normal level. With lowering of the blood pressure, therefore, the EPF 
was seen to have increased to a normal level. 

Eighteen months following resection of the infarcted kidney the blood pres¬ 
sure had returned to hypertensive levels and at the same time, GFR and ef¬ 
fective RPF had definitely' dropped to significantly abnormal levels, 79.7 and 
469 respectively. 

In the subject whose left renal pedicle was clamped during splenic-renal vein 
anastomosis, extraction ratios of PAH determined one month postoperatively 
revealed definite impairment of function in the left kidney. This was to be 
expected, one might say', so soon after surgeiy. Seven months later, however, 
a quantitative difference in function between the two kidneys still existed as 
manifested by' the clearance patterns. Tliis serves again to illustrate the fact 
that a kidney is composed of microscopic units, the nephrons, and functionally 
speaking, one should have a scale commensurate with the structure with which 
one is working. Clearance determinations and extraction ratio methods have 
served as such a scale. Xo other kidney function tests in current everyday use 
would have given us the same information. 

The clinical course of the patient subjected to heminephrectomy for renal 
infarction and hypertension was similar in that pyelograms and urea nitrogen 
determinations remained normal. When the blood pressure improved following 
surgeiy, renal clearance patterns showed commensurate improvement. Eighteen 
months following surgeiy, when the blood pressure reached hypertensive levels, 
clearance patterns also reflected poor renal function. .An explanation for the 
return of blood pressure to hypertensive levels is not within the scope of this 
work. Whatever factor may be responsible is undoubtedly the same as that 
which causes elevation of blood pressure following so-called cures of hyper¬ 
tension by nephrectomy for unilateral kidney' disease. This case serves veil to 
illustrate what we are slowly learning; namely, that patients subjected to 
nephrectomy' for unilateral kidney' disease must be followed for long periods of 
time before one can speak of cures of hypertension. 

Effects of varying types of renal calculus disease upon glomerular filtration rale 
and effective renal plasma flow. Further investigations were extended to the 
problem of renal calculus disease and observations were made on three patients 
with varying types of calculi. Only 1 of the 3 patients could even be considered 
a borderline hypertensive. The highest blood pressure recorded in this patient 
(W. F. hi.) was 144/96. Although the urines of all 3 patients grew various types 
of organisms, the infection was not a predominant factor. We may' therefore 
conclude that within limits all changes seen resulted from the calculus disease 
per se. These patterns are depicted in table 5. 

Case G. L. A 40 year old normotensive white man had two small calculi in 
the left renal pelvis. An excretory urogram showed no evidence of obstruction. 
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It may be seen in table 6 that the left kidney showed a definite reduction in 
renal function as manifested both by a decrease in GFR and in effecth e RIF. 
Filtration fraction has remained practically the same for both kidneys. Ap¬ 
parently the size of calculi has little relation to the degree of renal impairment 
that mav be expected. With normal blood pressure findings and a uniform de¬ 
crease in both glomerular filtration rate and renal plasma flow in the diseased 
kidney, it is possible that reflex vasospasm involving both the efferent and 
afferent glomerular arterioles might have resulted. Certainly degree of reduction 
in function is not compatible with the size of calculi. Xo therapy was instituted 
in this patient. 

Case J. W. S. A 30 year old normotensive white man was found to have four 
calculi filling the left lower major calyx. Fimction studies were determined on 
the individual kidneys preoperatively, and on the left side following left hem- 
inephrectomy. The results are seen in table 5. 

The bulb catheter could not be passed on the right side postoperatively. 
Within a period of only 7 weeks following surgery, there was seen to be minimal 
improvement in the GFR in the operated left kidney, although the renal plasma 
flow had almost doubled, increasing from 118.5 to 226. This is further evident 
in the lowered filtration fraction in the left kidney following surgery. Despite 
removal of one-fourth of functioning kidney parenchyma along with the con¬ 
tained calculi, the renal function improved, especially the effective RPF. Perhaps 
these factors re-emphasize the possibility of reflex vasospasm secondary to 
calculi as being one of the dominant factors in the clearance picture. This is 
especially remarkable when one considers the fact that the lower fourth of the 
left kidney was resected. 

Case W. F. M. A 40 year old white man with borderline hypertension (144/96) 
had bilateral renal calculi. An excretory urogram revealed a large right renal 
calculus with no output of dye and a staghorn calculus in a functioning left 
kidney. Right pvelolithotomy was done first on April 26, 1949, because of the 
presence of acute symptoms. Seven weeks later, on June 14, 1949, the left stag¬ 
horn calculus was removed by nephro- and pvelolithotomy. Preoperative and 
postoperative differential clearances were run on each kidney and are presented 
in table 5. 

By means of renal clearance patterns, this patient has been followed from 
preoperative abnormal levels through two major surgical procedures to normal 
postoperative figures. The combined functions of both kidneys preoperatively 
are well below normal. It is interesting to see that even after right pvelolithotomy 
there was a decrease in glomerular filtration rate and effective renal plasma flow 
in the right kidney although the left or unoperated side showed some improve¬ 
ment. Perhaps the right kidney had not had sufficient time for recovery in that 
the clearances were run only 15 days following surgery. Removal of the ob¬ 
structing calculus on the right, therefore, was followed by, but did not neces¬ 
sarily cause, improvement in fimction on the left, 

GFR and RPF as presented in table 5 were averages of two to four clearances 
just as are all clearances presented in this work. It should be noted that glo- 
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meralar filtration rates in both periods were consistent with each other, while 
effective renal plasma flow showed a definite decrease from the first clearance 
of 220.9 on the right and 394.5 on the left, to 104.2 on the right and 159.1 on 
the left. This change would be compatible with a decrease in the extraction 
ratio of PAH following ureteral stimulation by the indwelling catheters. This 
factor should be considered not only in this case but in all in whom ureteral 
catheters are utilized. 

After an ana lysis of the clearance patterns in these patients is made it is 
apparent that the size of renal calculi is not directly proportional to degree of 
malfunction. Small stones, the ones we tend to leave unoperated, or agree to 
“watch”, also show their mark as manifested by measurable changes in GFPi 
and effective PiPF. 

It has once again been shown that current functional studies in everyday use 
will not permit us to draw final conclusions concerning the true status of the 
kidney. These patients had normal blood urea nitrogens and essentially normal 
pyelograms. Yet, the more refined quantitative methods used in this study 
have shown measurable changes in function following varying types of surgery. 

Studies of glomerular filtration rate and effective renal plasma flow in miscel¬ 
laneous surgical kidney diseases. In addition to the establishment of renal clear¬ 
ance patterns in the aforementioned disease entities, several other types of 
kidney disorders often encountered by the urologist were studied. The findings 
are summarized in table 6. 

Case H. J. K. A 25 year old white man with hypospadias and a horseshoe 
kidney had normal clearances as could be expected. 

Case F. C. P. A 62 year old white man had a clear cell carcinoma (hyper¬ 
nephroma) which involved the right kidney. Function of the tumor-containing 
nght kidney was dependent upon the degree of replacement of functioning 
parenchyma by nonfunctioning tumor. This was verified when it was found 
that the tumor mass occupied and replaced about 75 per cent to SO per cent of 
the right kidney parenchyma. As can be seen in table 6. the GFPi and effective 
RPF of the left kidney were almost five times greater than that of the right 
tumor-containing kidney. Postoperative studies of the remaining left kidney 
were not made. 


Case M. H. A -56 year old white man with polycystic kidneys had been followed 
for 2 years. Although the blood urea nitrogen ranged between 41 mg. per cent 
and 99 mg. per cent, the patient remained asymptomatic. Renal clearances were 
so poor in this patient that tabulation was not deemed justified. The calculated 
g omerular filtration rate and renal plasma flow for each kidney was approxi¬ 
mately 1.75 and 3.S respectively. These figures are meaningless when we try 
to utilize them as actual measurements of the glomerular filtration rate and 
renal plasma flow. They serve only as a rough index concerning the severity of 
e disease process. Levels of PAH were so low in the urine that examination 
was made for the aeetylated form of PAH with the thought that perhaps the 
) _ " ere aeetylating the PAH. This proved not to be the case since none 

uas tound. At levels as described this test is certainlv not a valid measure of 
renal blood flow. 



Table 5. Effects of renal calculi upon glomerular filtration rale and effective renal plasma flow 
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merular filtration rates in both periods were consistent with each other, while 
effective renal plasma flow showed a definite decrease from the first clearance 
of 220.9 on the right and 394.5 on the left, to 104.2 on the right and 159.1 on 
the left. This change would be compatible with a decrease in the extraction 
ratio of PAH following ureteral stimulation by the indwelling catheters, this 
factor should be considered not only in this case but in all in whom ureteral 
catheters are utilized. 

After an analysis of the clearance patterns in these patients is made it is 
apparent that the size of renal calculi is not directly proportional to degree of 
malfunction. Small stones, the ones we tend to leave unoperated, or agree to 
“watch”, also show their mark as manifested by measurable changes in GFR 
and effective RPF. 

It has once again been shown that current functional studies in everyday use 
will not permit us to draw final conclusions concerning the true status of the 
kidney. These patients had normal blood urea nitrogens and essentially normal 
pyelograms. Yet, the more refined quantitative methods used in this study 
have shown measurable changes in function following varying types of surgery. 

Studies of glomerular filtration rate and effective renal plasma flow in miscel¬ 
laneous surgical kidney diseases. In addition to the establishment of renal clear¬ 
ance patterns in the aforementioned disease entities, several other types of 
kidney disorders often encountered by the urologist were studied. The findings 
are summarized in table 6. 

Case II. J. K. A 25 year old white man with hypospadias and a horseshoe 
kidney had normal clearances as could be expected. 

Case F. C. P. A 62 year old white man had a clear cell carcinoma (hyper¬ 
nephroma) which involved the right kidney. Function of the tumor-containing 
right kidney was dependent upon the degree of replacement of functioning 
parenchyma by nonfunctioning tumor. This was verified when it was found 
that the tumor mass occupied and replaced about 75 per cent to 80 per cent of 
the right kidney parenchyma. As can be seen in table 6, the GFR and effective 
RPF of the left kidney were almost five times greater than that of the right 
tumor-containing kidney. Postoperative studies of the remaining left kidney 
were not made. 


Case M. H. A 56 year old white man with polycystic kidneys had been followed 
for 2 years. Although the blood urea nitrogen ranged between 41 mg. per cent 
and 99 mg. per cent, the patient remained asymptomatic. Renal clearances were 
so poor in this patient that tabulation was not deemed justified. The calculated 
glomerular filtration rate and renal plasma flow for each kidney was approxi¬ 
mately 1.75 and 3.8 respectively. These figures are meaningless when we try 
to utilize them as actual measurements of the glomerular filtration rate and 
renal plasma flow. They serve only as a rough index concerning the severity of 
the disease process. Levels of PAH were so low in the urine that examination 
was made for the acetylated form of PAH with the thought that perhaps the 
1 nc f - s " ere ace tylating the PAH. This proved not to be the case since none 
was found At levels as described this test is certainly not a valid measure of 
renal blood flow. 



Tabus G. Renal clearance patterns in miscellaneous surgical kidney diseases 
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Case R. B. P. A 48 year old white man was found to have a chronic atrophic 
pyelonephritis which was secondary to removal of stones from the right kidney 
3 years previously. The blood pressure at the time of admission was 200 systolic 
and 120 diastolic as recorded by the admitting officer. Later examination by 
the intern revealed blood pressure readings of 130 systolic and 90 diastolic. As 
can be seen from table G effective RPF of the left kidney was definitely lower 
than normal. Because of definite marked stricture formation in the ureter of 
the right pyelonephritic kidnejq clearances could not be run on this side. Ex¬ 
traction ratios were therefore determined in both kidneys on the day before 
operation. At that time the right kidney was able to extract 7.1 per cent and 
5.9 per cent of PAH while the so-called normal left kidney showed extraction 
ratios of PAH varying between 88.5 per cent and 91.6 per cent, the latter figure 
being well within normal limits. 

Following nephrectomy the patient’s blood pressure dropped to definitely 
normal levels. He had been followed for 7 weeks at which time his blood pres¬ 
sure ranged between 120 to 130 systolic and 60 to 70 diastolic. This patient 
should be followed for a long period before evaluating him as a possible cure 
for hypertension. 

Case D. E. F. A 66 year old normotensive white man was subjected to perineal 
prostatectomy for benign prostatic hypertrophy. The figures seen in table 6 
following surgery are definitely within normal limits for a man of his age group. 
There is a definite increase both in glomerular filtration rate and in renal plasma 
flow following prostatectomy. It is important to note that the level of the blood 
urea nitrogen was the same before and after prostatectomy so that this figure 
which is usually used as a basis for proceeding with surgery certainly does not 
reflect degree of improvement, nor can it be taken as a quantitative measure¬ 
ment of improvement in renal function in this case. This is especially evident 
when we see that the glomerular filtration rate had almost tripled and the renal 
plasma flow had easily doubled following prostatectomy. 

Effects of urethral dilatation and bladder neck resection on extraction ratio , 
glomerular fdtration rate and effective renal plasma flow in the dog. It may be 
seen in table 7 that neither dilatation of the urethra and bladder neck, nor 
actual resection of the bladder neck in one dog, resulted in any significant 
changes in the renal clearance patterns. 

In the first dog, GFR and effective RPF actually increased from 24.8 and 
49.8 respectively to 27.1 and 55.3 after urethral dilatation, and to 29.7 and 54.7 
respectively after bladder neck resection. The same slight increase occurred 
in the second dog. 

In the third dog dilatation of the urethra produced a significant reduction 
in the extraction ratio of PAH from 69.7 to 48.3, while in the fourth dog, the 
extraction of PAH after dilatation of the urethra increased from 59 to 64.9. 

Insufficient evidence is at hand to draw many conclusions. It appears, how¬ 
ever, that urethral dilatation and “prostatectomy” in these dogs did not alter 
the clearance patterns or the extraction ratio. In only one dog did the kidneys 
show a significant drop in the extraction ratio. Still one wonders what changes 
cecur m the kidneys of patients subjected to transurethral prostatectomy or to 
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Case R. B. P. A 48 year old white man was found to have a chronic atrophic 
pyelonephritis which was secondary to removal of stones from the right kidney 
3 years previously. The blood pressure at the time of admission was 200 systolic 
and 120 diastolic as recorded by the admitting officer. Later examination by 
the intern revealed blood pressure readings of 130 systolic and 90 diastolic. As 
can be seen from table 6 effective RPF of the left kidney was definitely lower 
than normal. Because of definite marked stricture formation in the uretei of 
the right pyelonephritic kidney, clearances could not be run on this side. Ex¬ 
traction ratios were therefore determined in both kidneys on the day before 
operation. At that time the right kidney was able to extract 7.1 per cent and 
5.9 per cent of PAH while the so-called normal left kidney showed extraction 
ratios of PAH varying between 88.5 per cent and 91.6 per cent, the latter figure 
being well within normal limits. 

Following nephrectomy the patient’s blood pressure dropped to definitely 
normal levels. He had been followed for 7 weeks at which time his blood pres¬ 
sure ranged between 120 to 130 systolic and 60 to 70 diastolic. This patient 
should be followed for a long period before evaluating him as a possible cure 
for hypertension. 

Case D. E. F. A 66 year old normotensive white man was subjected to perineal 
prostatectomy for benign prostatic hypertrophy. The figures seen in table 6 
following surgery are definitely within normal limits for a man of his age group. 
There is a definite increase both in glomerular filtration rate and in renal plasma 
flow following prostatectomjn It is important to note that the level of the blood 
urea nitrogen was the same before and after prostatectomy so that this figure 
which is usually used as a basis for proceeding with surgery certainly does not 
reflect degree of improvement, nor can it be taken as a quantitative measure¬ 
ment of improvement in renal function in this case. This is especially evident 
rvhen we see that the glomerular filtration rate had almost tripled and the renal 
plasma flow had easily doubled following prostatectomy. 

Effects of urethral dilatation and bladder neck resection on extraction ratio, 
glomerular filtration rate and effective renal 'plasma flow in the dog. It may be 
seen in table 7 that neither dilatation of the urethra and bladder neck, nor 
actual resection of the bladder neck in one dog, resulted in any significant 
changes in the renal clearance patterns. 

In the first dog, GFR and effective RPF actually increased from 24.8 and 
49.8 respectively to 27.1 and 55.3 after urethral dilatation, and to 29.7 and 54.7 
lespectivelv after bladder neck resection. The same slight increase occurred 
in the second dog. 

In the third dog dilatation of the urethra produced a significant reduction 
m the extraction ratio of PAH from 69.7 to 48.3, while in the fourth dog, the 
extraction of PAH after dilatation of the urethra increased from 59 to 64.9. 

Insufficient evidence is at hand to draw many conclusions. It appears, how¬ 
ever, that urethral dilatation and “prostatectomy” in these dogs did not alter 
the clearance patterns or the extraction ratio. In only one dog did the kidneys 
s low a significant drop in the extraction ratio. Still one wonders what changes 
cceur in the kidneys of patients subjected to transurethral prostatectomy or°to 
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periods, however, so that some conclusions may still be diawn. 
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simple urethral dilatation during the actual operative procedures. Some factor 
produces anuria in a few of these patients. 

DISCUSSION 

Compensatory hypertrophy. The position of the m'ologist who must e\ aluate 
a patient for renal surgery is in many instances not an enviable one. Not only 
must the diseased side be studied but the status of the so-called healthj kidney 
is to be taken into account. That a remaining kidney does “take over” there 
can be no doubt. When, however, we are compelled to speak in terms of degrees 
of "taking over” we have heretofore dealt mostly in the realm of theory and 
abstraction with very little quantitative evidence to back up our beliefs. The 
term "compensatory hypertrophy” has been loosely used to designate improve¬ 
ment in the function of a kidney once its mate is removed. \\ ith the advent of 
more refined methods of measuring renal reserve, actual physiological hyper¬ 
trophy in terms of improvement in GFR and RPF may now be calculated. 

Rountree's initial studies with PSP included investigative work with Young's 
urological patients. In several cases, studied at intervals of a few days following 
nephrectomy, the function ranged closely to that which existed in the kidney 
before surgery. At 3 to 4 weeks following nephrectomy, function of the remaining 
kidney was found not only to equal the combined preoperative function of both 
the normal and abnormal kidneys, but to have surpassed it. Approximately 
3 weeks was given for this compensatory hypertrophy to have occurred. 

In 1924 Addis, Myers, and Oliver performed unilateral nephrectomies in 
rabbits. Within 15 to 33 days after surgery the average clearances were 63 per 
cent of preoperative values. By 4 months the clearances were 79 per cent of 
the preoperative levels and the remaining kidney was observed to undergo 
actual anatomical hypertrophy. Rhoads, Airing, Hiller, and Tan Slyke in 
1934, showed that after nephrectomy in animals the weight of the residual 
kidney increased by 3 per cent to 27 per cent. The urea clearance following 
unilateral nephrectomy was also found to have reached normal levels after 6 
months. These workers concluded that in man, too, the urea clearance would 
eventually reach normal levels after removal of a kidney. This work of these 
t«o groups of investigators permits us to speak of actual hypertrophy following 
nephrectomy. They have shown that improvement in urea clearance means a 
tme increase in kidney mass. 

In a very meticulous study of 5 hypertensive patients with unilateral kidney 
disease in whom nephrectomy had failed insofar as cure of hypertension was 
concerned, Friedman, et al. made interesting observations to the effect that in 
all o patients, diodrast and inulin clearances in the remaining kidney improved 
following nephrectomy. 

1 he term “renal counterbalance” has been applied by Hinman (quoted from 
Rerglund) to the functional reserve of the remaining kidney following nephrec¬ 
tomy. I he relative renal insufficiency during the first few days following ne¬ 
phrectomy was not considered proportional to the amount of renal mass removed, 
t "as his belief that this renal insufficiency was compensated for by a true 
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anatomical hypertrophy. A mass hypertrophy of the kidney as distinguished 
from “circumscribed” hypertrophy, is that type which follows removal of its 
mate. Hinman further stated that functional compensation occurs before actual 
anatomical hypertrophy which requires 30 to 40 days. It was Hinman’s conclu¬ 
sion, that the “application of the theory of renal counterbalance is handicapped 
by the limitations in the methods of clinical study. There is no way of testing 
renal reserve. Functional tests are empirical. None of them tell all that a kidney 
is capable of doing.” This is no longer true in that we are now able to measure 
renal reserve, and functional tests are no longer so empirical. 

Renal ischemia and infarction. The increasing frequency with which con¬ 
servative renal surgery, in lieu of sacrifice of the kidney, is performed has placed 
certain demands upon our knowledge of renal function. Nephrolithotomy, 
pyelolithotomy, and heminephrectomy for calculus disease are but a few of the 
examples of conservative surgery. Nephrolithotomy for staghorn calculus, hem- 
inephrectomy for lower calyceal stones and for disease in one-half of a horse¬ 
shoe kidney, symphysiotomy in the horseshoe kidney, and similar procedures 
are all formidable operations. The need for conservative treatment in the horse¬ 
shoe kidney and in the patient with only one kidney need only be mentioned. 

These, and many other major surgical procedures have been made possible 
not only by the increasing skill and technical knowledge of the operator, but 
also by means of adequate control of the renal pedicle vessels during the time 
of surgery. As is the case with the use of the tourniquet in the extremities, the 
time factor is an all-important one. Many urologists know within their own 
minds the upper limits of normal that pedicle clamps may be left in place. 
Some men have even gone so far as to quote exact figures concerning the length 
of time that clamps may be left in place. Yet there has been little study con¬ 
cerning the actual measurable damage in these kidneys with temporary renal 
ischemia. That the kidney is damaged there can be no doubt. The quantitative 
degree of impairment, however, and the long term effects have been too poorly 
studied. 

The renal clearance methods utilized as measurements of renal function have 
been used in a study of this problem. These methods combined with the use of 
the renal extraction ratio of PAH have been utilized to good advantage and 
have made possible a quantitative measurement of the immediate and remote 
effects of temporary ischemia in one case and of renal infarction in another. 

Whereas arterial blood may be obtained without difficulty from a peripheral 
vessel, the problem has been to collect renal vein blood in this determination of 
the extracting power of the kidney. In animals, the problem is answered by 
simple exteriorization of the kidney with withdrawal of renal vein blood at the 
discretion of the investigator. In the human this problem has been solved by 
the technique of catheterization of the renal vein by passage through the right 
heart. 

Hamilton, Phillips, and Hiller have studied the effect of renal ischemia in the 
do«\ It was their conclusion that dogs uniformly survived clamping of the renal 
artery for 2 hours. Some dogs lived after the clamp had been in place for 3 or 
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4 hours, but all died in uremia when the clamp was left for a longer period of 
time. 

Extraction ratios and renal plasma flow were then measured in these animals 
whose arteries were clamped for periods of 20 to 120 minutes. It was found that 
extraction ratios of PAH and creatinine were not seriously affected after 20 
minutes of clamping. With 2-hour ischemia the extraction ratios were between 
9 per cent and 63 per cent of pre-ischemic levels. 

Scheibe, Giraldi, and Vermeulen have performed unilateral nephrectomy in 
dogs and in rats and have subsequently studied the effects of 15, 60, 90, 105, 
and 150 minutes clamping of the remaining renal vein and of the entire renal 
pedicle. They concluded that the renal vein may be occluded for 30 minutes 
whereas the entire pedicle may be clamped for 90 minutes in the rat. These 
figures were doubled in the dog. Their results were somewhat similar to those 
of Hamilton and his co-workers. The mortality rates were found to be increased 
proportionately with the length of time the pedicle clamps were left in place. 

A discussion of the role of unilateral kidney disease in the etiology of hyper¬ 
tension is not within the scope of this paper. Since the original description of 
the “Goldblatt kidney,” reports in the literature of cure of hypertension follow¬ 
ing removal of a single diseased kidney have been numerous. Many writers 
have established definite criteria for acceptance of such cases as true cures. 
With more critical standards of evaluation and with observation over longer 
periods of time, many of the cases at first considered cured of hypertension by 
nephrectomy for unilateral disease have been found to have shown return of 
blood pressure to hypertensive levels. 

Friedman, Jarman, and Klemperer have produced hypertension in rats by 
wrapping cellophane around a single kidney, thereby resulting in perinephi-itis. 
Nephrectomy subsequently lowered the blood pressure but not to normal levels. 
It was felt that irreversible changes had occurred in the remaining kidney which 
were responsible for the persistence of an elevated blood pressure. This may 
have occurred in the case presented (J. S. G.) and in many similar cases 
which were improved but not cured following nephrectomy. 

Calculus disease. The ill effects of renal calculus disease are dependent upon 
degree of infection and obstruction, either of which, if severe enough, is capable 
H producing renal insufficiency. The functional patterns in kidneys with stones 
are dependent upon many factors. A strategically placed calculus, no matter 
how small, at the ureteropelvic junction may interfere with adequate urine 
flow so as to make urine collections impossible and the clearance studies of no 
value. Larger stones may produce less damage than small ones unless they are 
of sufficient size to obstruct all papillae; for example, staghorn calculi. As¬ 
sociated infection in the form of pyelonephritis may alter the renal function. 
Lo-cxistent hypertension, whether primary or whether secondary to calculus 
pyelonephritis, undoubtedly affects the clearance patterns. 

Prostahc obstruction . Proper preoperative evaluation and preparation of the 
e dcrly patient for prostatectomy are essential and are considered by many as 
)omg as important as the operative procedure itself. No longer do we bring 
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patients in acute urinary retention from the streets to the operating room. 
Even the proponents of transurethral surgery learned Ijy bitter experience in 
the early thirties that this method, as well as other methods of approach to the 
prostate, required a well-prepared patient. Long before this time, however, 
urologists were aware of the fact that catheter drainage with reduction of the 
urea nitrogen to low stable levels was an essential prerequisite to the well-being 
of the patient. 

The purpose of prostatectomy is to continue what catheter drainage has 
started: namely, to improve renal function. That this purpose has been definitely 
accomplished is seen in the data in table 6 (case D. E. F.). In this tj'pe of study 
it is especially important to select a patient with normal blood pressure findings 
so that the values obtained either preoperatively or postoperatively could not 
be attributed to the hypertensive disease itself. 

Reflex anuria. It has been long known, and yet poorly understood, that 
oliguria and even anuria have followed such urologic procedures as transurethral 
surgery, cystoscopy, or even mere passage of sounds. 

The exact causative mechanism for these and similar cases is not known. 
Kasten has classified anuria into four groups of which one, the “circulatory 
or prerenal,” includes such cases. This group includes the cases of anuria which 
are secondary to peripheral irritation: 

1) “Urethrorenal” reflex, the type of anuria seen following passage of catheter 
or sounds, or more commonly found secondary to transurethral prostatectomy. 

2) “Ureterorenal” reflex, secondary to passage of ureteral catheters or rough 
handling of ureters at surgery. Kapsammer as early as 1907 noted a decrease in 
renal function following introduction of ureteral catheters. Whereas he de¬ 
scribed anuria following ureteral catheterization, it is interesting to note that 
in some cases polyuria followed. 

3) “Vesicorenal” reflex: Pflaumer in 1919 observed an inhibition of renal 
function as the bladder pressure was increased. Kasten has reported a case of 
anuria secondaiy to a simple suprapubic prostatectomjq For empirical and not 
for scientific reasons the dictum never to quickly decompress the bladder of a 
patient in acute urinary retention is followed. Perhaps some vesicorenal reflex 
is initiated which maj^ be followed by deleterious effects. 

Many additional factors must be considered in this matter of reflex anuria 
which is primarily a urological problem. Various contributing factors have 
been listed. These include: 

1) Severe painful stimuli are likety to produce falls in blood pressure. Wolfe 
described a definite decrease in diodrast and inulin clearances and in urine 
flow following application of a painful stimulus to the head. He has reported a 
fatal case of anuria which followed a painful cystoscopy and has suggested that 
a reflex reduction in renal blood flow may be the initiating factor progressing 
to oliguria or even to anuria. Similar cases of anuria secondaiy to transurethral 
prostatectomy are unfortunately too numerous to mention. 

2) Those cases of transurethral prostatectomy which may succumb ma.y be 
due to simple blood loss and shock. It is known that the blood pressure must 
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reach certain levels to maintain glomerular filtration. "Whether the chop in 
blood pressure is secondary to blood loss or to spinal anesthesia, as suggested 
by some, is not too important. The significant factor is the fall below levels 
necessary to maintain filtration. In those cases of shock secondaiy to blood 
loss a decrease in cardiac output is noted. Yet Maluf has found that the renal 
blood flow does not remain a fraction of the cardiac output but that instead 
it drops even more than does the cai'diac output. 

Sellout has found the plasma extraction of PAH to be maintained at normal 
levels in dogs as long as the systolic blood pressure remains above 60 to 80 mm. 
of mercury pressure. The diodrast extraction has been found to fall below normal 
levels whenever systolic blood pressure reaches figures below the aforementioned. 
It may be stated, therefore, that in dogs in which severe bleeding has been 
encountered to degrees sufficient to produce a drop in blood pressure to 60 mm. 
of mercury, there is a rise in renal vascular resistance and a subsequent drop in 
renal blood flow. With subsequent increase in severity of the hypotension, anuria 
ensues. Blood loss, therefore, may have been one of the factors which accounted 
for the low clearance and extraction figures obtained in one of the dogs utilized 
in this work. 

3) The anuria which follows crushing injuries is thought to be secondary to 
the presence of substances produced by the damaged tissues. This type of 
anuria was seen in the crushing injuries which followed the air raids in London. 

4) Hemoglobinemia and intravascular hemolysis following transurethral pros- 
tatectomj r , in which distilled water is used for the irrigating fluid, have been 
suggested as playing a role in the production of anuria. These cases, as well as 
those in the preceding group, may be classified together as being a small part 
of the group of lower nephron nephroses. 

5) Homer Smith, in a discussion at the 1940 meeting of the American Physio¬ 
logical Society, discussed the role of anesthesia insofar as it affected renal func¬ 
tion. He has described abnormally low extraction ratios in humans under various 
anesthetics. This is a factor of some importance in that the dogs employed in 
this experiment were under fairly deep anesthesia. This, too, may account for 
the low extraction ratios obtained. 

G) By injection Ivsed erythrocytes, Maluf has produced a renal shutdown in 
dogs. This may be comparable to the situation in transurethral prostatectomy 
vhich is followed by anuria. Maluf found no shunting of blood from the cortex 
to medulla as did Trueta. The latter has, in fact, described anuria with zero 
clearances in dogs, in whom appreciable amounts of blood were flowing through 
the kidney. This has been attributed to diversion of the intrarenal blood flow 
from the cortex to the medullary pathway. Trueta has gone so far as to conclude 
that: “The anuria which occurs after various forms of stimuli to the urinary 
tract, such as the passage of ureteric stone, the rough handling of the ureters 
( uring operation or catheterization is undoubtedly due to the operation of 
the reflex mechanism and it seems more than likely that the effect of this reflex 
activity is a well-nigh complete diversion of the intrarenal blood flow from 
cortex to the medullary pathwav”. 
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patients in acute urinary retention from the streets to the operating room. 
Even the proponents of transurethral surgeiy learned by bitter experience in 
the early thirties that this method, as well as other methods of approach to the 
prostate, required a well-prepared patient. Long before this time, however, 
urologists were aware of the fact that catheter drainage with reduction of the 
urea nitrogen to low stable levels was an essential prerequisite to the well-being 
of the patient. 

The purpose of prostatectomy is to continue what catheter drainage has 
started: namely, to improve renal function. That this purpose has been definitely 
accomplished is seen in the data in table 6 (case D. E. F.). In this type of study 
it is especially important to select a patient with normal blood pressure findings 
so that the values obtained either preoperatively or postoperatively could not 
be attributed to the hypertensive disease itself. 

Reflex anuria. It has been long known, and yet poorly' understood, that 
oliguria and even anuria have followed such urologic procedures as transurethral 
surgeiy, cystoscopy, or even mere passage of sounds. 

The exact causative mechanism for these and similar cases is not known. 
Kasten has classified anuria into four groups of which one, the “circulatory 
or prerenal," includes such cases. This group includes the cases of anuria which 
are secondary to peripheral irritation: 

1) “Urethrorenal" reflex, the type of anuria seen following passage of catheter 
or sounds, or more commonly found secondary to transurethral prostatectomy. 

2) “Ureterorenal” reflex, secondary to passage of ureteral catheters or rough 
handling of ureters at surgery. Kapsammer as early as 1907 noted a decrease m 
renal function following introduction of ureteral catheters. Whereas he de¬ 
scribed anuria following ureteral catheterization, it is interesting to note that 
in some cases polyuria followed. 

3) “Vesicorenal” reflex: Pflaumer in 1919 observed an inhibition of renal 
function as the bladder pressure was increased. Kasten has reported a case of 
anuria secondary to a simple suprapubic prostatectomy'. For empirical and not 
for scientific reasons the dictum never to quickly' decompress the bladder of a 
patient in acute urinary retention is followed. Perhaps some vesicorenal reflex 
is initiated which may' be followed by deleterious effects. 

Many' additional factors must be considered in this matter of reflex anuria 
which is primarily a urological problem. Various contributing factors have 
been listed. These include: 

1) Severe painful stimuli are likely' to produce falls in blood pressure. Wolfe 
described a definite decrease in diodrast and inulin clearances and in urine 
flow following application of a painful stimulus to the head. He has reported a 
fatal case of anuria which followed a painful cystoscopy' and has suggested that 
a reflex reduction in renal blood flow may be the initiating factor progressing 
to oliguria or even to anuria. Similar cases of anuria secondary' to transurethral 
prostatectomy are unfortunately too numerous to mention. 

9 ) 'fpose cases of transurethral prostatectomy which may succumb may be 
due to simple blood loss and shock. It is known that the blood pressure must 
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reach certain levels to maintain glomerular filtration. Whether the drop in 
blood pressure is secondary to blood loss or to spinal anesthesia, as suggested 
by some, is not too important. The significant factor is the fall below levels 
necessarv to maintain filtration. In those cases of shock secondary to blood 
loss a decrease in cardiac output is noted, "iet Maluf has found that the lenal 
blood flow does not remain a fraction of the cardiac output but that instead 
it chops even more than does the cardiac output. 

Selkiu't has found the plasma extraction of PAH to be maintained at normal 
levels in dogs as long as the systolic blood pressure remains above 60 to 80 mm. 
of mercury pressure. The diodrast extraction has been found to fall below normal 
levels whenever systolic blood pressure reaches figures below the aforementioned. 
It may be stated, therefore, that in dogs in which severe bleeding has been 
encountered to degrees sufficient to produce a drop in blood pressure to 60 mm. 
of mercury, there is a rise in renal vascular resistance and a subsequent drop in 
renal blood flow. With subsequent increase in severity of the hypotension, anuria 
ensues. Blood loss, therefore, may have been one of the factors which accounted 
for the low clearance and extraction figures obtained in one of the dogs utilized 
in this work. 

•3) The anuria which follows crushing injuries is thought to be secondaiy to 
the presence of substances produced by the damaged tissues. This type of 
anuria was seen in the crushing injuries which followed the air raids in London. 

4) Hemoglobinemia and intravascular hemolysis following transurethral pros¬ 
tatectomy, in which distilled water is used for the irrigating fluid, have been 
suggested as playing a role in the production of anuria. These cases, as well as 
those in the preceding group, may be classified together as being a small part 
of the group of lower nephron nephroses. 

5) Homer Smith, in a discussion at the 1940 meeting of the American Physio¬ 
logical Society, discussed the role of anesthesia insofar as it affected renal func¬ 
tion. He has described abnormally low extraction ratios in humans under various 
anesthetics. This is a factor of some importance in that the dogs employed in 
this experiment were under fairly deep anesthesia. This, too, may account for 
the low extraction ratios obtained. 


6) By injection lysed erythrocytes, Maluf has produced a renal shutdown in 
ogs. This may be comparable to the situation in transurethral prostatectomy 
which is followed by anuria. Maluf found no shunting of blood from the cortex 
to medulla as did Trueta. The latter has, in fact, described anuria with zero 
clearances in dogs, in whom appreciable amounts of blood were flowing through 
the kidney. This has been attributed to diversion of the intrarenal blood flow 
from the cortex to the medullary pathway. Trueta has gone so far as to conclude 
tbat: “The anuria which occurs after various forms of stimuli to the urinarv 
tract, such as the passage of ureteric stone, the rough handling of the ureters 
during operation or catheterization is undoubtedly due to the operation of 
the reflex mechanism and it seems more than likely that the effect of this reflex 
activity is a well-nigh complete diversion of the intrarenal blood flow from 
cortex to the medullary pathway”. 
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7) Dehydration, if severe enough, may alter the effective renal blood flow 
to the extent that the figures obtained are not true measurements. This, too, 
may have played its role in the dogs used in this experiment, in that no special 
effort was made to correct dchj'dration. 

That the problem of reflex anuria is a formidable and yet unanswered one is 
seen by the very existence of the aforementioned theories, none of which are 
completely satisfactory. It was therefore anticipated that, by the utilization of 
both the extraction ratio techniques and the clearance methods as described in 
the preceding section in which human subjects were used, this problem might 
be better understood !y further investigation. 

As stated previously, the purpose of this particular work with dogs is merely 
to introduce a new method of study of this most important problem of reflex 
anuria. The author realizes that the results are too scanty to draw far-reaching 
conclusions. 

In general, however, it seems that neither dilatation of the urethra and 
bladder neck nor actual resection of the bladder neck produces significant 
changes in GFR and effective RPF. Some factors, other than these, must there¬ 
fore be in operation if we are to explain anuria in which the urethrorenal reflex 
is even considered as playing a part. That such a reflex is in operation when 
combined with other factors, such as intravascular hemolysis or drop in blood 
pressure, is another matter. 

SUMMARY AND CONCLUSIONS 

The methods described by Homer Smith and his associates permitting simul¬ 
taneous measurements of glomerular filtration rate and effective renal plasma 
flow have been utilized in this clinical and experimental study in which 10T 
clearances have been determined in 16 human subjects and in 4 dogs. These 
clearances have been tabulated as renal clearance patterns consisting of deter¬ 
minations, direct and calculated, of glomerular filtration rate, effective renal 
plasma flow, renal blood flow, filtration fraction, and crude renal resistance. 
Observations have been made in a wide varietj r of urological disease entities 
including the most commonly seen “surgical kidneys’’. Based upon these clear¬ 
ance patterns the following conclusions have been drawn: 

1) Compensatory hypertrophy of one kidney following removal or cessation 
of function of its mate, is a unique physiological process which may actually 
be measured in quantitative terms. 

2) Beginning functional hj r pertrophy has been found as early as the seventh 
to twelfth day following nephrectomy. That the process is a continuous one 
is manifest by improvement in function over periods of several months. In the 
one patient studied 14, 21, and 56 days following nephrectomy, a greater degree 
of improvement in function was found to have occurred in the 14 to 21 day period 
than in the 21 to 56 clay period. In the patient whose left kidney had been slowly 
destroyed over a period of many years by an obstructing stone at the uretero- 
pelvic junction, the function of the right kidney was found to be equal to that 
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of two normal kidneys, despite the fact that the patient had severe hypertension. 

3) Temporary periods of emotional upset may cause measurable and sig¬ 
nificant diminution in function. 

4) Degree of compensatory hypertrophy is of course dependent to some 
extent upon the normalcy of the remaining kidney. Activation of a previously 
quiescent remaining tuberculous kidney may prevent full return to function 
although in one case there was still some improvement. 

5) Clearance patterns established in cases of renal ischemia and infarction 
reveal a uniform decrease in function. 

6) In a patient whose left renal pedicle remained clamped for 60 minutes 
during which time a splenic-renal vein anastomosis for portal hypertension 
was performed, marked difference in the extraction ratios of the two kidneys 
was demonstrated. Despite persistently normal pyelograms and urea nitrogen 
determinations, clearance patterns 7 months following surgery revealed defi¬ 
nitely poor function in the left kidney. Temporary interference with renal 
blood supply is not, therefore, an innocuous procedure in that functional im¬ 
pairment was seen as late as 7 months following initial surgery. 

7) Renal infarction in one-half of a horseshoe kidney resulted in a general 
decrease in renal function. Following heminephrectomy for infarction and hyper¬ 
tension, renal clearance patterns showed definite improvement with drop in 
blood pressure. As the blood pressure returned to abnormal levels there was a 
proportional decrease in renal function. Effective renal plasma flow showed 
greatest degree of change. 

8) Patients with varying types of renal calculus disease show a uniform 
decrease in function in the involved kidney. Size of calculi is apparently not 
proportional to degree of malfunction. Following removal of calculi there is 
improvement in the clearance patterns. 

9) In a patient subjected to heminephrectomy for lower calyceal stones 
there followed improvement in effective renal plasma flow, whereas glomerular 
filtration rate did not increase. It is postulated that stones may cause a reflex 
vasospasm with subsequent reduction in effective renal plasma flow. 

10) Blood urea nitrogen determinations and other current renal function 
tests in use for evaluation of patients with benign prostatic hypertrophy do not 
indicate minute quantitative changes in function which are revealed by clearance 
patterns. Perineal prostatectomy for benign prostatic hypertrophy resulted in 
marked improvement in glomerular filtration rate and effective renal plasma 
flow while the blood urea determination remained at constant levels. 

11) Replacement of functioning renal parenchyma by nonfunctioning carci¬ 
noma is reflected in the clearance patterns wherein there is a proportional 
diminution in function in the tumor-containing kidney. 

12) Urethral dilatation and “transurethral prostatectomy” in the dog did 
not result in obvious decrease in renal function. In only one animal did a de¬ 
crease in the extraction ratio follow urethral dilatation. 

13) Introduction of the use of renal clearance patterns into the field of clinical 
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uiology has pci milled us to make certain observations which the usual function 
lesls have not. These methods of icnal function study call for a levision of 
cuirent concepts of evaluation of the uiological patient. 

U. S. Marine Hospital, Norjolh, Va. 
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had pyelograms suggestive of polycystic kidneys, two have died of kidney 
trouble” at ages of 35 and 40 years, and two others have been hospitalized else¬ 
where at the ages of 22 and 39 years because of kidney trouble. 

Braasch and Schacht have reported the average age of onset of symptoms at 
38.8 years and the average age at death of 50 years with 30 per cent succumbing 
within two years after the onset of symptoms. Thus, persons so afflicted live into 
or through their reproductive period of life and the disease is perpetuated accord¬ 
ing to Mendel’s Laws. It is shown in the family cited pieviously that occurrence 
may be tragically frequent. 

ETIOLOGY 

In the literature are many theories of etiology varying from luetic infection to 
embryological developmental defects. L'ndoubtedly, it is of embryological origin 
and the theory of Kampmeier seems to be the most generally accepted. Accord¬ 
ing to this theory, the ureteral bud from the wolflian duct forms the ureter, renal 
pelvis, major and minor calyces, and the collecting ducts. Mesodermal tissue 
forms the renal glomeruli and convoluted tubules. Early generations of the two 
systems connect to form an excretory system. However, the collecting ducts con¬ 
tinue to divide and late generations of these ducts connect with the glomerular 
system while the earlier unineferous tubules undergo successive stages of cystic 
degeneration. According to Kampmeier: “Every human individual during his 
fetal life normally passes through a period characterized by the presence of man}' 
cystic renal tubules.” However, recent work by P. P. Lambert, of the University 
of Brussels, throws considerable doubt on this theory. Studying serial sections of 
polycystic kidneys of both infants and adults and making three dimensional 
graphic reconstructions of individual nephrons, he presents some startling 
findings. As had been suspected clinically, polycystic disease of the newborn is an 
entirely different disease from that of the adult. In reconstruction of the cystic 
nephrons in the infant polycystic kidney, none of the cysts connected with collect¬ 
ing tubules to form a functioning nephron. Similar cysts were found in the adult 
kidney. These contained glomeruli with patent vessels containing unaltered eryth¬ 
rocytes (suggesting an effective vascular supply was maintained) but no con¬ 
nection with a patent convoluted tubule could be demonstrated. Other cysts were 
found which appeared as outgrowths along the course of functioning nephrons. 
In this type, functioning glomeruli and patent tubules which emptied into a 
papilla were reconstructed. 

From these findings, Lambert reasons that, although renal cysts of the adult 
and newborn are similar in essential structure, the cystic organs differ in topog¬ 
raphy. Some cysts of the adult and newborn are similarly closed systems; but 
m the adult cysts occur along the course of the tubules and the renal pelvis. Tliere- 
foie, he believes the cause and genesis of polycystic disease remain unexplained. 

In addition, Lambert studied the physiopathology of adult renal polycystic 
disease which revealed: 

1) The persistence of glomerular activity in the cystic nephrons. 
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Since 1911, at which time Rovsing advocated surgical decompression of poly¬ 
cystic kidneys by multiple puncture of the cy*sts, most authors have mentioned 
this procedure only to condemn it. Medical and urological texts advise a close 
medical regimen in an effort to relieve symptoms and preserve renal function. 
Likewise, a large group of outstanding urologists advise surgery of any sort only 
through necessity of relieving intractable pain, uncontrollable hemorrhage, infec¬ 
tion, removal of calculi, correction of progressive hydronephrosis due to calculi, 
pressure of the cy r sts which are obstructing the ureter, or in suspected complicat¬ 
ing tuberculosis or malignancy. A few authors (Bobbitt, Hansman, Rathbun, 
Reaves, Dodson, Young, Goldstein, and others) have advocated surgical decom¬ 
pression in an effort to halt the progressive destruction of renal tissue by the 
pressure of gradual distention and enlargement of the cysts. 

In the past, the unhappy results of most surgical procedures on polycystic 
kidneys have probably resulted from uncontrolled infection, which has further 
embarrassed an already impaired renal function. Since the advent of antibiotics, 
these urinary tract infections are much more readily controlled. We advocate 
surgical decompression of polycystic kidneys, in carefully selected cases, in an 
effort to halt destruction of functioning renal parenchyma by progressive en¬ 
largement of the cysts. This is probably best accomplished by: 1) decapsula¬ 
tion; 2) unroofing the larger cysts; 3) puncture of as many of the smaller cysts as 
possible; 4) application of a sclerosing material to prevent continued secretion of 
the lining epithelium. 

The incidence of polycystic disease in reports of large series of cases is not 
frequent, but, on the other hand, it is far from a rare disease. At the Mayo Clinic, 
there were 9 cases in 9,177 necropsies and 193 cases in 680,000 registrations. At 
the Squier Clinic there were 77 cases in 14,155 admissions. Bell reports a 1:500 
occurrence in necropsies while Oppenheimer reports 1 in 35G necropsies and 1 in 
3,500 hospital admissions. 

The disease shows a definite familial tendency* as established by many* reports 
and as well illustrated in one of our patients (L. W.). In this unfortunate family*, 
there were 6 instances of polycystic kidney in 8 siblings with 4 deaths from uremia 
between the ages of 31 and 43 years. The two surviving individuals showing in¬ 
volvement are now being followed, but as yet show no evidence of renal impair¬ 
ment. The father of that: generation and one brother died at the ages of 42 and 43 
years with symptoms suggestive of uremia and probably* suffered from polycystic 
disease. In the third generation, one 21-year old male (C. R.), examined by* us, 
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SELECTION OF CASES FOR SURGICAL DECOMPRESSION 

Cahill and Fish reported a series of 58 cases in which operative procedures w ere 
performed in 23. They divided those patients requiring operation into the foliow¬ 
ing six groups: 1) where physical trauma to the kidney or spontaneous ruptuie of 
cysts caused severe hemorrhage within or around the kidney; 2) renal oi peri¬ 
renal infection; 3) obstruction to the flow of uinne caused bv pressure of cysts 
within the kidney or upon the ureter; 4) obstruction or pain due to calculi, 5) 
tumor or tuberculosis of the kidney; and 6) increasing hypertension v itbout other 
evidence of renal failure. 

Walters and Braasch list the indication for surgery in polycystic kidneys as: 
A. Primary: 1) pain from distention of cysts; 2) persistent hematuria. B. Second- 



tie. 1. A, e\cretorv pyelogram suggestive of polycystic renal disease. B, retrograde 
pyelogram showing bilateral reduplications. 


ary: 1) local or diffuse renal infection; 2) renal abscesses; 3) lithiasis; 4) tubercu¬ 
losis; 5) neoplasm; 6) relief of pressure of cysts to prevent further injury to the 
remaining renal tissue, as suggested by Rovsing. 

This discussion will be limited to the last mentioned indication. We believe 
surgery should not be done in those instances where the patient has no appreciable 
symptoms, i.e., pain or hematuria, and shows no signs of renal failure. Nor should 
decompression be advised in persons with evidence of advanced renal failure. 

It is believed that decompression should be performed in an effort to preserve 
icnal function in those individuals who are beginning to show some impairment 
of renal function. This is best evidenced by the more sensitive tests of renal func¬ 
tion, i-o., gradual lowering and fixation of specific gravity manifested by urine 
concentration test and early decrease in urea or inulin clearance. Two persons are 
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2) The persistence of tubular activity in those nephrons as concerns their 
ability to reabsorb water, glucose, and urea. 

3) The persistence of the ability of the proximal convoluted tubule to store 
colloidal dyes when these substances are introduced directly' into the cystic 
cavity. 

From this, it appears the cystic nephrons of the adult retain their functional 
activity and play' a part in the formation of urine. In fact, in the later stages where 
atrophy of renal parenclwma is far advanced, the cystic nephrons may be the 
principal remaining functional elements which are sustaining life. 

SIGNS AND SYMPTOMS 

The disease may be almost silent, the symptoms causing the individual to seek 
medical aid being those of a medical nature and pointing to chronic uremic or 
hypertensive states. The complaints may be of loss of weight, digestive disturb¬ 
ances, dizziness, headaches, malaise, or edema. In some instances, an abdominal 
mass may' have been noted by the person himself with no other difficulty being 
experienced. More frequently, there will be complaints of pain, or a history of 
hematuria with or without pain, and recurrent febrile episodes with or without 
urinary symptoms. The pain may be a dull, chronic, ill defined lumbar ache. In 
many instances, there are superimposed recurrent attacks of sharp pain, typical 
of renal colic. It has been theorized that the dull nagging pain may’' be due to 
traction on the renal pedicle by the enlarged heavy kidney. The sudden sharp 
colicky pain may be due to sudden overdistention or rupture of the cysts by 
hemorrhage into the lumen. If there is gross hematuria with passage of clots, these 
may cause typical ureteral colic. The hematuria may be recurrent and painless 
or with colic as noted. In some instances the hemorrhage may be so severe and 
persistent that surgical measures, even nephrectomy, may be required for its 
control. 

On examination, irregular nodular masses may' be palpable in both upper ab¬ 
dominal quadrants. The blood pressure is frequently' elevated but may' be within 
normal limits. Urinary' findings of pyrnria, microscopic or gross hematuria, al¬ 
buminuria and lowered specific gravity are suggestive of polycystic disease as 
well as chronic nephritis. Examination of the blood may' show anemia, hypopro- 
teinemia, reversal of the A/G ratio, and nitrogenous retention, the latter two 
usually' in more advanced cases. 

X-ray' findings, by' excretory' or retrograde py'elograms, typical of poly'cy'stic 
renal disease are essential to a definite diagnosis. Excretory' py'elograms are prefer¬ 
able due to the danger of introduction of infection into an extremely' susceptible 
organ or disseminating an already' present infection in performing retrograde 
pyelograms. At times, excretory py'elograms are suggestive but not definitely 
diagnostic of polycystic disease, and retrograde py'elograms are necessary' to 
establish the diagnosis. Recently, excretory pyelograms seen by us were strongly 
suggestive of polycystic disease (fig. 1,-4). However, when retrograde pyelograms 
were made, the condition proved to be bilateral reduplication of the ureter, pelvis, 

and kidney' (fig- E B). 
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SELECTION OF CASES FOR SURGICAL DECOMPRESSION 

Cahill and Fish reported a series of 58 eases in which operative procedures were 
performed in 23. They divided those patients requiring operation into the follow¬ 
ing six groups: 1) where physical trauma to the kidney or spontaneous rupture of 
cysts caused severe hemorrhage within or around the kidney; 2) renal or peri¬ 
renal infection; 3) obstruction to the flow of urine caused by pressure of cysts 
within the kidney or upon the ureter; 4) obstruction or pain due to calculi; 5) 
tumor or tuberculosis of the kidney'; and 6) increasing hypertension without other 
evidence of renal failure. 

Walters and Braasch list the indication for surgery' in polycystic kidneys as: 
A. Primary: 1) pain from distention of cy'sts; 2) persistent hematuria. B. Second- 



Fig. i. .4, excretory pyelogram suggestive of polycystic renal disease- B, retrograde 
pyelogram showing bilateral reduplications. 


arv: 1) local or diffuse renal infection; 2) renal abscesses; 3) lithiasis; 4) tubercu¬ 
losis; 5) neoplasm; 6) relief of pressure of cysts to prevent further injury to the 
remaining renal tissue, as suggested by Rovsing. 

This discussion will be limited to the last mentioned indication. We believe 
surgery should not be done in those instances where the patient has no appreciable 
sy mptoms, i.e., pain or hematuria, and shows no signs of renal failure. Xor should 
decompression he advised in persons with evidence of advanced renal failure. 

It is believed that decompression should be performed in an effort to preserve 
renal function in those individuals who are beginning to show some impairment 
of renal function. This is best evidenced by the more sensitive tests of renal func¬ 
tion, i.e., gradual lowering and fixation of specific gravity' manifested by urine 
concentration teat and early decrease in urea or inulin clearance. Two persons are 
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2) The persistence of tubular activity in those nephrons as concerns their 
ability to reabsorb water, glucose, and urea. 

3) The persistence of the ability of the proximal convoluted tubule to store 
colloidal dyes when these substances are introduced directly into the cystic 
cavity. 

From this, it appears the cystic nephrons of the adult retain their functional 
activity and play' a part in the formation of urine. In fact, in the later stages where 
atrophy of renal parenchyma is far advanced, the cystic nephrons may be the 
principal remaining functional elements which are sustaining life. 

SIGNS AND SYMPTOMS 

The disease may be almost silent, the symptoms causing the individual to seek 
medical aid being those of a medical nature and pointing to chronic uremic or 
hypertensive states. The complaints may be of loss of weight, digestive disturb¬ 
ances, dizziness, headaches, malaise, or edema. In some instances, an abdominal 
mass may have been noted by the person himself with no other difficulty being 
experienced. More frequently, there will be complaints of pain, or a history of 
hematuria with or without pain, and recurrent febrile episodes with or without 
urinary symptoms. The pain may be a dull, chronic, ill defined lumbar ache. In 
many' instances, there are superimposed recurrent attacks of sharp pain, typical 
of renal colic. It has been theorized that the dull nagging pain may be due to 
traction on the renal pedicle by' the enlarged heavy kidney. The sudden sharp 
colicky pain may be due to sudden overdistention or rupture of the cy'sts by 
hemorrhage into the lumen. If there is gross hematuria with passage of clots, these 
may' cause typical ureteral colic. The hematuria may be recurrent and painless 
or with colic as noted. In some instances the hemorrhage may be so severe and 
persistent that surgical measures, even nephrectomy', may' be required for its 
control. 

On examination, irregular nodular masses may be palpable in both upper ab¬ 
dominal quadrants. The blood pressure is frequently' elevated but may be within 
normal limits. Urinary findings of pyuria, microscopic or gross hematuria, al¬ 
buminuria and lowered specific gravity are suggestive of polycy'stic disease as 
well as chronic nephritis. Examination of the blood may' show anemia, hypopro- 
teinemia, reversal of the A/G ratio, and nitrogenous retention, the latter two 
usually' in more advanced cases. 

X-ray' findings, by' excretory' or retrograde py'elograms, typical of poly'cy'stic 
renal disease are essential to a definite diagnosis. Excretory' py'elograms are prefer¬ 
able due to the danger of introduction of infection into an extremely' susceptible 
organ or disseminating an already' present infection in performing retrograde 
pyelograms. At times, excretory pyelograms are suggestive but not definitely 
diagnostic of polycystic disease, and retrograde py'elograms are necessary to 
establish the diagnosis. Recently, excretory pyelograms seen by us were strongly 
suggestive of polycystic disease (fig. 1,-4). However, when retrograde pyelograms 
were made, the condition proved to be bilateral reduplication of the ureter, pelvis, 
and kidney (fig. 1, B). 
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The capsule is incised along the convex surface of the kidney and stripped from 
as much of the renal surface as possible, thereby rupturing many of the smaller 
cysts and probably relieving some intrarenal pressure. The external roof of the 
larger cysts is excised, at which point other cysts are seen to bulge into the 
deeper walls of the unroofed cysts. These are likewise opened and evacuated. 

The interior of the cystic cavities are then painted with a sclerosing material 
in an effort to prevent continued secretions or transudation from the lining mem¬ 
brane of the cysts. We have used Zenker’s solution for this purpose. Other sur¬ 
geons have used silver nitrate, sodium morrhuate, or 50 per cent glucose solution. 
Bleeding must be completely controlled. Hemorrhage from the borders of the 
excision of the larger cysts can generally be controlled by electrocoagulation, but 
active bleeding points may require suturing. The generalized oozing from the 
smaller cysts is best controlled by packing the renal surface with warm saline 
sheets or oxycel. Multiple Penrose drains are then placed in the evacuated cysts 
and about the kidney. These remain in place from 10 to 14 days. If there has been 
sufficient reduction in the size of the kidney, Gerota’s fascia is sutured beneath 
the lower pole to the quadratus lumborum muscle so as to maintain the kidney in 
position for satisfactory drainage. 

Postoperatively penicillin, streptomycin or aureomycin and sometimes sulfon¬ 
amides are given in high dosages. In our two fatalities the unavailability of strep¬ 
tomycin and aureomycin may have been a deciding factor in their exodus. The 
fluid intake is maintained above 3000 cc daily. Hemoglobin and blood proteins 
levels are followed closely and supported with liberal blood transfusions if 
necessary. 

After adequate convalescence, usually three to four weeks, a similar procedure 

is performed on the opposite side following the same careful preoperative prepara¬ 
tion. 


CASE REPORTS 

Case 1. J. Z., a 42-year old white man, was admitted to McGuire Veterans Ad¬ 
ministration Hospital April 9, 1949, complaining of right lower quadrant ab- 
ominal pain, right flank pain, and nausea without vomiting of 24 hours’ dura- 
1 QQ 1 The history was negative except for one attack of right flank pain in 
• I he family history was not contributory. On examination the blood pres¬ 
sure was 150/84; and an irregular, somewhat nodular mass was palpable in the 
1 'Sit upper quadrant, extending from the flank to the midline and from the right 
'ostd maigin downward to the iliac crest. In the left upper quadrant a similar 
muss could be less distinctly palpated and outlined, but extended from the costal 
mgm down to the umbilicus. The right flank and upper quadrant were tender, 
110 left nontender. 

^haboiatory studies revealed hemoglobin 13 gm.; white blood cells 10,800 with 
and* 61 CCnl neutr °phils; urinalysis, reaction acid, specific gravity 1.013, albumin 
bio ')" M ' n ? ga ^ ve; microscopic, an occasional white blood cell and red blood cell; 

° r PIOfe ' ns S m - P er cent with albumin 4.1 and globulin 2.1. Excretory 
excrer :lrns . s *'°" ec l bilateral greatly enlarged renal shadows; there was prompt 
°n o contiast medium, but the right calyceal system was compressed, 
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now being followed by us who have no complaints of consequence, but in whom 
there is definite pyelographic evidence of polycystic disease. Decompression is not 
being advised at present. However, periodic examinations are being made and 
when there is the least sign of impairment of renal function bilateral operation 
will be urged. 


PREOPERATIVE PREPARATION 

These individuals should be carefully evaluated and every means exhausted to 
bring them to surgery in the best physical condition and mental attitude possible. 
On the latter point, we have been impressed that a short time spent in discussing 
with the patient the disease, reviewing the x-rays and consideration of his future 
with or without operation, has paid great dividends. The patient is better pre¬ 
pared for surgery and is much more cooperative during a prolonged and some¬ 
times trying postoperative period. The other points routinely stressed in pre¬ 
operative preparation are: 

1) Renal function is improved as much as possible bj' medical means. This ma}' 
include a dietary regimen, forcing fluids to the point of proper hydration, and 
clearing of any existing infection, urinary or otherwise. 

2) The cardiac and pulmonary status should be carefully evaluated. Since many 
of these patients are hypertensives, the advice of the internist and anesthesiolo¬ 
gist is of great value. 

3) The hemoglobin and total and fractional proteins should be brought to 
normal levels by transfusions, etc. 

4) From 48 to 72 hours before operation antibiotic medication (penicillin and 
streptomycin or aureomycin) is instituted. In this manner the tissues are well 
saturated at the time of surgery and any infection encountered in rupturing the 
cysts should be more readily neutralized. 

5) As ahead}' mentioned, preoperative retrograde pyelograms should be 
avoided if possible. 

6) Although a debatable point, we decompress the kidney with the better 
function first. 


OPERATIVE PROCEDURE 

The choice of anesthesia is quite important. We believe paravertebral block 
with novocain to be the anesthesia of choice. In many of these individuals the 
blood pressure is quite elevated and here there is less chance of marked drop in 
pressure than in spinal anesthesia. Also, the rare danger of toxic action on the 
renal parenchyma from inhalation anesthesia is avoided. 

In placing the patient on the table the kidney rest is not elevated as this ma}' 
rupture infected cysts of the dependent kidney. Also, elevation of the kidney rest 
may result in a temporary drop in blood pressure. 

After exposure through the usual flank incision, the kidney is handled gently. 
Thus undue traction on the renal pedicle and trauma to the renal parenchj'ma is 
avoided. Next, the kidney is packed off from the renal fossa with warm saline 
tapes in an effort to prevent contamination from spillage of fluid during evacua¬ 
tion of the cysts. 
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The capsule is incised along the convex surface of the kidney and stripped from 
as much of the renal surface as possible, thereby rupturing many of the smaller 
cysts and probably relieving some intrarenal pressure. The external roof of the 
larger cysts is excised, at which point other cysts are seen to bulge into the 
deeper walls of the unroofed cysts. These are likewise opened and evacuated. 

The interior of the cystic cavities are then painted with a sclerosing material 
in an effort to prevent continued secretions or transudation from the lining mem¬ 
brane of the cysts. We have used Zenker’s solution for this purpose. Other sur¬ 
geons have used silver nitrate, sodium morrhuate, or 50 per cent glucose solution. 
Bleeding must be completely controlled. Hemorrhage from the borders of the 
excision of the larger cysts can generally be controlled by electrocoagulation, but 
active bleeding points may require suturing. The generalized oozing from the 
smaller cysts is best controlled by packing the renal surface with warm saline 
sheets or oxycel. Multiple Penrose drains are then placed in the evacuated cysts 
and about the kidney. These remain in place from 10 to 14 days. If there has been 
sufficient reduction in the size of the kidney, Gerota’s fascia is sutured beneath 
the lower pole to the quadratus lumborum muscle so as to maintain the kidney in 
position for satisfactory drainage. 

Post operatively penicillin, streptomycin or aureomyein and sometimes sulfon¬ 
amides are given in high dosages. In our two fatalities the unavailability of strep¬ 
tomycin and aureomyein may have been a deciding factor in their exodus. The 
fluid intake is maintained above 3000 cc daily. Hemoglobin and blood proteins 
levels are followed closely and supported with liberal blood transfusions if 
necessary. 

After adequate convalescence, usually three to four weeks, a similar procedure 
is performed on the opposite side following the same careful preoperative prepara¬ 
tion. 


CASE REPORTS 

Case I. J. Z., a 42-year old white man, was admitted to McGuire Veterans Ad¬ 
ministration Hospital April 9, 1949, complaining of right lower quadrant ab¬ 
dominal pain, right flank pain, and nausea without vomiting of 24 hours’ dura¬ 
tion. The past history was negative except for one attack of right flank pain in 
H)38. The family history was not contributory. On examination the blood pres- 
sme was 150/84; and an irregular, somewhat nodular mass was palpable in the 
"ght upper quadrant, extending from the flank to the midline and from the right 
costal margin downward to the iliac crest. In the left upper quadrant a similar 
mass could be less distinctly palpated and outlined, but extended from the costal 
maigin down to the umbilicus. The right flank and upper quadrant were tender, 
'he left nontender. 

Laboratory studies revealed hemoglobin 13 gnu.; white blood cells 10,S00 with 
Per cent neutrophils; urinalysis, reaction acid, specific gravity 1.013, albumin 
am sugar negative; microscopic, an occasional white blood cell and red blood cell; 
> ooc pioteins 0.2 gm. per cent with albumin 4.1 and globulin 2.1. Excretory 
P> e ograms showed bilateral greatly enlarged renal shadows; there was prompt 
excretion of contrast medium, but the right calyceal system was compressed. 
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now being followed by us who have no complaints of consequence, but in whom 
there is definite pyelographic evidence of polycystic disease. Decompression is not 
being advised at present. However, periodic examinations are being made and 
when there is the least sign of impairment of renal function bilateral operation 
will be urged. 


PREOPERATIVE PREPARATION 

These individuals should be carefully evaluated and eveiy means exhausted to 
bring them to surgery in the best physical condition and mental attitude possible. 
On the latter point, we have been impressed that a short time spent in discussing 
with the patient the disease, reviewing the x-rays and consideration of his future 
with or without operation, has paid great dividends. The patient is better pre¬ 
pared for surgery and is much more cooperative during a prolonged and some¬ 
times tlying postoperative period. The other points routinely stressed in pre¬ 
operative preparation are: 

1) Renal function is improved as much as possible by medical means. This may 
include a dietary regimen, forcing fluids to the point of proper hydration, and 
clearing of any existing infection, urinary or otherwise. 

2) The cardiac and pulmonary status should be carefulh- evaluated. Since many 
of these patients are hypertensives, the advice of the internist and anesthesiolo¬ 
gist is of great value. 

3) The hemoglobin and total and fractional proteins should be brought to 
normal levels by transfusions, etc. 

4) From 48 to 72 hours before operation antibiotic medication (penicillin and 
streptomycin or aureomycin) is instituted. In this manner the tissues are well 
saturated at the time of surgery and am' infection encountered in rupturing the 
cysts should be more readily neutralized. 

5) As already mentioned, preoperative retrograde pyelograms should be 
avoided if possible. 

6) Although a debatable point, we decompress the kidney with the better 
function first. 


OPERATIVE PROCEDURE 

The choice of anesthesia is quite important. We believe paravertebral block 
with novocain to be the anesthesia of choice. In manj' of these individuals the 
blood pressure is quite elevated and here there is less chance of marked drop in 
pressure than in spinal anesthesia. Also, the rare danger of toxic action on the 
renal parenchyma from inhalation anesthesia is avoided. 

In placing the patient on the table the kidnej 7 rest is not elevated as this maj 7 ' 
rupture infected cysts of the dependent kidney. Also, elevation of the kidney rest 
may result in a temporary drop in blood pressure. 

After exposure through the usual flank incision, the kidney is handled gently. 
Thus undue traction on the renal pedicle and trauma to the renal parenchyma is 
avoided. Next, the kidney is packed off from the renal fossa with warm saline 
tapes in an effort to prevent contamination from spillage of fluid during evacua¬ 
tion of the cysts. 
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Surgical decompression of (he left, kidney was performed on dune 20, 19-1(1, 
under paravertebral block anesthesia. Postoperative medication was the same 
and except for a temperature elevation of 101.-I on the first, postoperative day, 
there were no complications. After another uneventful reeovcrv he was discharged 
July 20, 1919. 

On follow-up examination 0 months later he had no complaints, the blood 
pressure was 150/SS, and the kidneys were barely palpable in each upper abdom¬ 
inal quadrant. There was continued improvement in renal function with blood 
urea nitrogen IS mg. per cent, urea clearance 50, phenolsulfonphthalein excretion 
50 per cent, and Moscnthal concentration to 1.020. The urine was acid with a 
tiace of albumin and microscopically showed a rare red blood cell and 0 to S white 
blood cells per high power field. Culture was sterile. Retrograde pyelograms 

showed reduction in renal size and improvement in the calvcoal structure (fig. 

2 , B). ' * 

Case 2. F. AY., a 42-year old white man, was admitted to McGuire Veterans 
* c ministration Hospital on November IS, 19-1S, complaining of left flank pain 
o 3 months’ duration. There were no urinary symptoms and the past health had 
been excellent Che patient doing arduous labor as a truck driver. Ilis father died 
nr ^ 'Sidney trouble.” On examination the blood pressure was 155/ 

lb. A large, irregular mass that moved with respiration was palpable in the left, 
upper quadrant. A questionable mass was present in the right upper quadrant. 
a id at oij studies revealed that the blood urea nitrogen was IS mg. per cent, 
•analysis: specific gravity 1.01S with trace of albumin and 4 to 6 white blood 
nucioscopically. lhe phenolsulfonphthalein excretion was 14 per cent, in 2 
•ours with less than 5 per cent in the first half hour. Urea clearance 4S per cent; 
J ™ * est showcd concentration to 1.020. Blood proteins were 6.3 gm. per 
enlmJ V/ n t 'T n and »l°bulin 2.4 gm. A plain x-ray showed markedly 

svsl lcna s ' ad °ws bilaterally and an excretory urogram showed a calyceal 
. 'em typical of polycystic kidneys (fig. 3, .4). 

decompression of the right kidney was performed December 2, 194S, 
cm in Ti e31 'al block anesthesia. The kidney was enlarged, being 16 by 14 
diameter ti ,® urf ? ce was cove, ed with cysts ranging from 1 mm. to 3 cm. in 
Procedure 1 °° C pressure remained sta We at 140-130'S0-90 during the 

intnwcnoulT J 'i in t , and penicillin intramuscularly and sodium sulfadiazine in the 

moved on the m P ° Stoperatlve cours<? "’as uneventful. The drains were re- 
,. lon thc fifteenth postoperative day. 

tovv 0 s iudies S v-orc Se r ^ h ° Spital Deccmbcr 31 - 19«, at which time laborn- 
3-4 white blood roll Unaj '® is ; acid react,on ; specific gravity 1.017; microscopic 
nitrogen IS mg. percent 2 ^ bl °° d CellS and culture ne Sative. Blood urea 

lie had norontuims 1 Thebt 9 ^ deC ° mpreSsion of the ^ft kidney. At this time 
specific gravitv 1.013 n _.° C ') aS lo0/100 - Laboratory studies: Urine 

cent. Blood proteins G.4 — I-' ” tC , b °°, C c , ells - Blood urea nitrogen IS mg. per 


gm. per cent with albumin 4.1 gm. and globulin 2.3 gm. 
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rotated and abnormally low; the left major calyces were elongated and tortuous, 
suggestive of polycystic renal disease. This was confirmed by retrograde pye¬ 
lography (fig. 2, A) 

Renal function studies showed some impairment: urea clearance 35 per cent, 
phenolsulfonphthalein excretion 20 per cent in 2 hours; Mosenthal concentration 
1.010 to 1.014; and blood urea nitrogen 24 mg. per cent. 

Surgical decompression of the right kidney was performed April 20,1949, under 
paravertebral block anesthesia. The kidney was greatly enlarged, measuring 20 
by 10 by 8 cm. with a large cyst 6 cm. in diameter at the lower pole, while the 
entire surface was studded with smaller cysts. The blood pressure remained stable 
at 140/80 throughout the procedure and on termination the kidnej r was much 



Fig 2 Case 1. A, preoperative retrograde pyelograms shoving distortion of left calyceal 
system suggestive of polycystic disease and compression and rotation of right calyceal 
system. B, postoperative retrograde pyelogram showing reduction in renal size and im¬ 
provement in calyceal structure. 

reduced in size. With penicillin and streptomycin intramuscularly and sodium 
sulfadiazine in intravenous fluids, the postoperative course was smooth. 

After an uneventful recovery, he was discharged from the hospital on May 7, 
1949, at which time hemoglobin was 12.5 gm., white blood cells 5,600 with 73 
per cent neutrophils and blood urea nitrogen 16 mg. per cent. Excretory pjrnlo- 
grams showed reduction in size and improvement in calyceal structure of the 
right kidney. 

The patient was readmitted June 15, 1949 without complaints and blood pres¬ 
sure of 150/90. On laboratory examination the hemoglobin was 12.6 gm. per cent; 
blood urea nitrogen 21 mg. per cent; urea clearance 50 per cent; phenolsulfon¬ 
phthalein excretion 45 per cent in 2 hours; and urinalysis showed specific gravity 
1.010 with a few white blood cells, while the culture was sterile. 
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Surgical decompression of the left kidney was performed on June 20. 1949, 
under paravertebral block anesthesia. Postoperative medication was the same 
and except for a temperature elevation of 101.4 on the first postoperative dax, 
there were no complications. After another uneventful recovery he was dischai ged 
July 20, 1949. 

On follow-up examination 6 months later he had no complaints, the blood 
pressure was 150 '88, and the kidneys were barely palpable in each upper abdom¬ 
inal quadrant. There was continued improvement in renal fimction with blood 
urea nitrogen 18 mg. per cent, urea clearance 56, phenolsulfonphthalein excretion 
50 per cent, and Mosenthal concentration to 1.026. The mine was acid with a 
trace of albumin and microscopically showed a rare red blood cell and 6 to S white 
blood cells per high power field. Culture was sterile. Retrograde pyelograms 
showed reduction in renal size and improvement in the calyceal structure (fig- 
2 ,B). 

Case 2. F. AY., a 42-year old white man, was admitted to McGuire A eterans 
Administration Hospital on November IS, 1948, complaining of left flank pain 
of 3 months 7 duration. There were no urinary sympt oms and the past health had 
been excellent, the patient doing arduous labor as a truck driver. His father died 
at the age of 45 of •'•'kidney trouble.” On examination the blood pressure was 155 ' 
105. A large, irregular mass that moved with respiration was palpable in the left 
upper quadrant. A questionable mass was present in the right upper quadrant. 

Laboratory studies revealed that the blood urea nitrogen was 18 mg. per cent. 
Lrinalysis: specific gravity 1.018 with trace of albumin and 4 to 6 white blood 
cells microscopically. The phenolsulfonphthalein excretion was 14 per cent in 2 
hours with less than 5 per cent in the first half hour. Urea clearance 4S per cent; 
-Alosenthal test showed concentration to 1.020. Blood proteins were 6.3 gm. per 
cent nith albumin 3.9 gm. and globulin 2.4 gm. A plain x-ray showed markedly 
enlarged renal shadows bilaterally and an excretory urogram showed a calyceal 
system typical of polycystic kidneys (fig. 3. A). 

Surgical decompression of the right kidney was performed December 2, 194S, 
under paravertebral block anesthesia. The kidney was enlarged, being 16 by 14 
rut. in size. The surface was covered with cysts ranging from 1 mm. to 3 cm. in 
diameter. The blood pressure remained stable at 140-150 S0-90 during the 
procedure. 

On streptomycin and penicillin intramuscularly and sodium sulfadiazine in the 
intravenous fluids the postoperative course was uneventful. The drains were re¬ 
moved on the fifteenth postoperative day. 

Re was discharged from the hospital December 31. 194S, at which time labora¬ 
tory studies were; Urinalysis: acid reaction; specific gravity 1.017; microscopic 
3-4 white blood cells and 10-12 red blood cells and culture negative. Blood urea 
nitrogen IS mg. per cent. 

Rc returned March 7, 1949 for decompression of the left kidney. At this time 
i° bad no complaints. The blood pressure was 150 400. Laboratory studies: Urine 
specific gravity 1.013 and 0-2 white blood cells. Blood urea nitrogen IS me. per 
rent. Blood proteins 6.4 gm. per cent with albumin 4.1 gm. and globulin 2.3 gm. 
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Phenolsulfonphthalein excretion 38 per cent with 16 per cent in first half hour; 
Mosenthal test showed concentration to 1.018; urea clearance 67 per cent; and 
urine culture was sterile. 

On March 15, 1949, decompression of left polycystic kidney was performed. 

Again the postoperative course was smooth. Penrose drains were removed on 
fourteenth postoperative day. He was discharged April 12, 1949, at which time 
the blood urea nitrogen was 19 mg. per cent, urea clearance 76 per cent. Phenol¬ 
sulfonphthalein 55 per cent excretion in 2 hours. The urine was negative and 
culture was sterile. 

On follow-up examination January 16, 1950, he had no complaints, neither 
kidney was palpable; the blood pressure was 140/80, and the laboratory studies 
were: urea clearance 86 per cent, blood urea nitrogen 17 mg. per cent. The phenol- 



Fig. 3. Case 2. /I, preoperative excretory urogram showing distorted calyceal sj'stem 
and enlarged renal shadows typical of polycystic renal disease. B, postoperative excretory 
urogram showing improvement in calyceal structure. 


sulfonphthalein excretion was 45 per cent and Mosenthal test revealed concentra¬ 
tion to 1.017. A plain x-ray and excretory urogram showed marked reduction in 
the size of the kidney masses and improvement in pelvic and calyceal structure 
(fig. 3, B ). 

Case 3. A. F., a 46-year old white woman, was admitted July 24, 1948 to the 
Medical College of Virginia Hospital because of bilateral polycystic renal disease. 
In 194S, she had consulted a plrysician because of recurrent right lower quadrant 
abdominal pain, right flank pain of 5 years’ duration and palpable abdominal 
masses. Exploratory laparotomy had revealed bilateral polycystic renal masses 
and she was referred for urological study and treatment. 

She had been suffering from hypertension for several years with the systolic 
blood pressure ranging to 200 mm Hg. In January 1948, she had a subarachnoid 
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hemorrhage and was comatose for 3 days. One sister died at 39 years of age of 
“tumor of the abdomen.” 

Examination revealed that the blood pressure was 150/100. Nodular upper 
abdominal masses extending 10 cm. below each costal margin and into the flanks 
were present. Urinalysis: Acid reaction, specific gravity 1.011, microscopic 6-8 
white blood cells. The nonprotein nitrogen was 44 mg. per cent. The pkenolsul- 
fonphthalein excretion was 38 per cent in 2 hours with 25 per cent in the first half 
hour; urine culture was sterile. Retrograde pyelograms were typical for polycystic 
renal disease (fig. 4, .4). 

Surgical decompression of a markedly enlarged left polycystic kidney v>as 
performed July 26,1948, under intravenous sodium pentothal and local novocain 



Fig. A. Case 3. A , preoperative retrograde pyelograms. B, postoperative retrograde 
Pyelograms shoeing reduction in renal size and improvement in calyceal structure. 


anesthesia. The incision was closed after placing seven Penrose drains into the 
laiger cysts and about the renal surface. The postoperative course was smooth. 
She was placed on penicillin 250,000 units daily'. The Penrose drains were removed 
on the thirteenth postoperative day. On August 9, 1948, the nonprotein nitrogen 
was 30 mg. per cent and phenolsulfonphthalein excretion 38 per cent in 2 hours 
vith 17 per cent in the first half hour. The blood pressure had become stabilized 

at 140 80. She was discharged August 11, 1948, the seventeenth postoperative 
day. 

She was readmitted to the hospital November 8, 194S. At this time the left 
tipper quadrant abdominal mass was barely palpable while the right upper quad¬ 
rant mass was considerably enlarged over the previous admission. The blood 
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pressure was 190/90. Laboratory studies showed: nonprotein nitrogen 31 mg. per 
cent. Urinalysis: Acid reaction, specific gravity 1.011, 2-3 white blood cells. 

Decompression of the right polycystic kidney was performed November 10, 
1948 under intravenous sodium penlolhal anesthesia. She was again placed on 
400,000 units of penicillin daily'' and the postoperative course was smooth. The 
Penrose drains were removed on the eleventh postoperative day. Retrograde 
pj'elograms on November 22, 1948 showed marked reduction in renal size and 
improvement in calyceal structure (fig. 4, B). 

Differential renal cultures were sterile and phenolsulfonphthalcin excretion was 
41 per cent in 2 hours with 18 per cent in the first half hour. She was discharged 
November 23, 1948 on (.he thirteenth postoperative day at which time the blood 
pressure was 120/70. 

On postoperative follow-up examination on January 4, 1950 she complained of 
a constant, dull pain in the right upper quadrant and a small mass which moved 
with respiration was palpable in the right upper quadrant. The blood pressure 
was 130/80. Urinalysis showed specific gravity 1.012. The nonprotein nitrogen 
was 41 mg. per cent, and the phenolsulfonphthalcin excretion 58 per cent in 2 
hours with 22 per cent in the first half hour. 

The right kidney was explored on January 5, 1950, under spinal anesthesia and 
a cyst 0 cm. in diameter of the anterior surface evacuated and unroofed. 

The postoperative course was uneventful and she was discharged January 18, 
1950. 

Case J,.* Mrs. J. T. C., a 30-ycar old white woman, was admitted to Dr. A. I. 
Dodson’s service February 22, 1945, because of low back pain, nausea, and vom¬ 
iting. Since adolescence she had suffered with “kidney colic” at intervals of 3 to 4 
months to 2 to 3 years. The present attack began 3 weeks earlier when she was 
hospitalized and relieved of pain by ureteral catheter drainage. One week after 
discharge from the hospital there was recurrence of the discomfort accompanied 
by acute tenderness in the left flank and left upper abdomen. 

The patient was a well-developed young woman who showed the effect of her 
3 weeks’ illness by considerable weight loss, pallor, and general weakness. Physical 
examination was essentially normal except for tenderness in each subcostal area 
and upper abdominal quadrants. Generalized rigidity of the abdominal muscles 
prevented satisfactory palpation of the kidneys, but there was fullness in both 
flanks. 

The admission temperature of 100 rose to 103F within a few hours. Blood 
studies revealed: 3.7 million red blood cells, hemoglobin 57 per cent, and 16,000 
white blood cells with 81 per cent neutrophils. The urine was acid, with specific 
gravity varying from 1.010 to 1.012 and contained a heavy trace ot albumin and 
numerous red blood cells and pus cells. The phenolsulfonphthalcin elimination 
was 35 per cent in 2 hours. 

On cystoscopic examination indigo carmine was eliminated in poor concentra¬ 
tion from both kidneys in 5 minutes. Calheterizcd specimens from both kidneys 
contained many pus cells and cultures were positive for h. coli. Pyelograms 

* Previously reported Journal of Urology, 57: 203-212, 1017. 
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showed distortion of the pelves and calyces characteristic of cystic change (fig. 
5, A). 

Exploration of the left kidney was performed on February 2S, 194o, under 
inhalation ether and ethylene anesthesia. A large abscess of the upper pole was 
evacuated and drainage tubes inserted. Several large cysts were evacuated and 
unroofed and drainage tubes inserted into each. 

The postoperative course was satisfactory until March 9, when she complained 
of left flank pain and her temperature rose to 103F. Left flank pain and daily 
temperature elevations to 103F continued until March 17, 1945 when the left, 
kidney was re-explored under ethylene inhalation anesthesia. Several additional 
cysts of the left kidney were evacuated, drainage tubes placed into each and the 
wound closed in layers. 



Fig. 5. Case 4. .1, preoperative pvelograms showing calyceal structure typical of poly¬ 
cystic renal disease. B, postoperative pvelograms showing improvement of calvceal 
structure. 


Hie left flank discomfort was relieved, but daily temperature elevation to 102F 
persisted and she complained of pains and tenderness in the right lumbar area. 
On March 27, the right kidney was explored under ether and ethylene anesthesia. 
Many cysts of the kidney were evacuated and unroofed and drainage tubes 
placed into each. 


1 ostoperative improvement was gradual, the temperature subsiding to normal 
by April 5. During her hospitalization she was given 3 blood transfusions and on 
discharge from the hospital on April 14, 1945 she was in good condition, free of 
pain, and both wounds were well healed. 

On postoperative evaluation May 29,1945 the hemoglobin was 04 per cent with 
3.4 million red cells. The urine contained 15 to 20 pus cells with specific gravity of 
1.011. The phcnolsulfonphthalein excretion was 55 per cent in 2 hours with 10 per 
cent in first, 30 per cent in second. 10 per cent in third and 5 per cent in the fourth 
half hour. Pvelograms indicated relief of pressure on the calyces (fig. 5, B). 
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She was readmitted to the hospital May 22, 1947 stating that she had 1 een 
well and gained weight over a period of two years/ 1 but that in the week previous 
to admission had developed right flank pain followed by chills, temperature eleva¬ 
tion and gross hematuria. On admission, temperature was 102F and there was 
tenderness in the right flank. Neither kidney was palpable and the blood 
pressure was 120/80. The nonprotein nitrogen was 38 mg. per cent; blood count 
hemoglobin 62 per cent with 3.3 million red blood cells, 17,500 white blood cells 
with 88 per cent neutrophils; urine alkaline, specific gravity 1.010, many white 
blood cells and red blood cells. Culture of the urine yielded E. coli. 

On penicillin and forced fluids the temperature subsided to normal by May 25, 
but the right flank tenderness persisted. On May 27, 1947, the right kidney was 
explored under ethylene and ether anesthesia. Several abscesses appearing to be 
infected cysts were evacuated and rubber drains were placed into the cavity of 
each. 

The maximum postoperative temperature elevation was 101F and on strepto¬ 
mycin and -penicillin this subsided to normal by May 30. The postoperative 
course was smooth, the drains were removed on the twelfth postoperative day 
and the patient discharged on June 11, 1947. 

Since that time she has been comfortable and there have been no further 
febrile episodes. 

Case 5. L. W., a 37-year old white man, was admitted to McGuire Veterans 
Administration Hospital on January 15, 1948, complaining of left flank pain and 
gross hematuria. He was symptom free until 1941 when at 30 years of age he fell, 
striking his left side, suffering intense left flank pain with gross hematuria. After 
a month’s hospitalization and repeated ureteral catheterizations and pelvic lav¬ 
ages the hematuria ceased. There had been several instances of gross hematuria 
and left flank pain between 1941 and 1948. The family history was of interest. 
His father and one uncle had died at 42 and 43 years of age of “kidney trouble.” 
Two brothers and one sister had died at ages ranging from 31 to 43 years of 
“kidney trouble.” 

Examination revealed a poorly nourished and developed 37-year old white man. 
The blood pressure was 150/100. There was tenderness in the left flank and left 
upper abdominal quadrant, but no masses were palpable. Laboratory studies: 
Urinalysis showed trace of albumin, specific gravity 1.011, microscopic 10-20 
red blood cells and 18-20 white blood cells, blood urea nitrogen 24 mg. per cent. 
CO 2 50 volumes per cent. The phenolsulfonphthalein excretion was 28 per cent in 2 
hours with 5 per cent excretion in the first half hour, and Mosenthal concentra¬ 
tion revealed a specific gravity of 1.013. 

A plain x-ray revealed a calcific density overlying the lower pole of the left 
kidney 1.5 cm. in diameter and markedly enlarged renal shadows. An excretory 
urogram was suggestive of polycystic kidneys and was confirmed by retrograde 
pyelography. At time of retrograde studies indigo carmine was excreted in 10 
minutes from the left kidney, but failed to concentrate beyond a trace. On the 
right, there was no excretion within 20 minutes (fig. 6). 

Surgical decompression of the left polycystic kidney was performed under 
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spinal anesthesia on February 5, 1948. The blood pressure varied from 160/100 
to 80/60 during the procedure and in spite of infusion of 1000 cc blood and vaso¬ 
pressors the blood pressure was maintained with difficulty. 

Immediately postoperative the blood pressure dropped to 80/40 and remained 
lowered for 6 hours even though intensive therapy was undertaken. The temper¬ 
ature was elevated to 10IF on the first postoperative day, but subsided to noimal 
on the sixth postoperative day on penicillin, sulfadiazine and intravenous fluids. 
However, on tenth postoperative day, it was again elevated and by the sixteenth 
day reached 103F. The urine was grossly purulent and E. coli grew on culture. 
The hemoglobin was 16 gm., white blood cells 14,450 with 87 per cent neutrophils, 
blood urea nitrogen 44 mg. per cent. The urinary output ranged between 2000— 
3000 cc daily. He developed nausea and vomiting with slight abdominal disten¬ 
tion, and a mass was palpable extending 4 cm. below the right costal margin. On 



Fig. 6 Case 5 Preoperative excretoiy urogiam 

the eighteenth postoperative day the left flank incision was reopened and 200 cc 
hemolyzed blood evacuated, but the temperature continued to spike to 102F. 
On March 9 ureteral catheterization revealed 40 cc retention of very purulent 
urine in the right kidney which on culture yielded E. coli, and the catheter was 
left indwelling. However, the temperature continued to range from 101F to 103F. 
By March 17, the right upper quadrant mass extended down to umbilicus and 
into the flank and was quite tender. The right flank was explored on March 18, 
under spinal anesthesia, revealing a large perinephric abscess apparently originat¬ 
ing from the rupture of a large cyst at the lower pole of a polycystic kidney. In 
spite of transfusions, infusions, and antibiotics, now including streptomycin, the 
temperature continued elevated and the course was downhill. By March 23 the 
Urinary output dropped to 500 cc and the blood urea nitrogen 106 mg. per cent. 
He expired March 29, 1948. 
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Autopsy report (Dr. Simon Russi): The peritoneal cavity contained 3000 cc of 
clear, straw colored fluid. A nodular, cystic mass filled the right retroperitoneal 
space extending from the diaphragm to the iliac crest and medially beyond the 
midline. The left kidney was 3 times normal size. The right kidney weighed 3850 
gm. and measured 30 by 18 by 11 cm. The surface was studded with cysts vary¬ 
ing from a few millimeters to 6 cm. in diameter. On sectioning, the kidney was 
honeycombed with cysts of varying size which had replaced all normal appearing 
renal tissue. About one third of the cysts were grossly infected. The pelvis and 
calyces were elongated and distended. The left kidney was similar to the right 
except that it was much smaller and did not show so much gross infection. 

Case 6. W. R. S., a 37-year old white man, was admitted to McGuire Veterans 
Administration Hospital on April 1, 1948, complaining of shortness of breath and 
back pain. Several years previously he had noted upper abdominal enlargement 
which gradually increased. Examination revealed flaring of the lower thoracic 



Fig. 7. Case 6. Preoperative excretory urogram 

cage and upper abdominal fullness. Soft nodular masses were palpable from the 
costal margin to the iliac crests and from within 4 cm. of the midline to the flanks. 
These moved with respiration. The blood pressure was 150/110. 

Laboratory studies: Blood urea nitrogen 32 mg. per cent. Blood proteins 7.5 
gm. per cent with albumin 4.7 gm. and globulin 2.8 gm. Urinalysis: Reaction acid, 
specific gravity 1.012, albumin trace; microscopic, 3-5 white blood cells and red 
blood cells. The phenolsulfonphthalein output was 15 per cent in 2 hours with 
only a trace in first half hour; Mosenthal showed concentration to 1.013; urine 
culture showed no growth. A plain x-ray and an excretory urogram showed 
markedl 3 r enlarged renal shadows and contrast medium outlined the calyceal 
system as tj r pical polycystic kidneys (fig. 7). 

Surgical decapsulation and decompression of a markedly enlarged left poly¬ 
cystic kidney was performed April 9, 1948 under spinal anesthesia. Although 1000 
cc of blood was given during the procedure, the blood pressure dropped from an 



PRESERVATION' OF RENAL FUNCTION 


61 


initial 130/80 to 80/50. At the termination of surgery the blood pressure was 120/ 
80. but dropped to S0/30 shortly thereafter and was not elevated until S horns 
later to 110/70. 

Postoperatively he received penicillin and sulfonamides. The temperature rose 
to 101F, but subsided to normal by the seventh postoperative day. The urinary 
output ranged from 1500 to 2900 cc daily, and he was out of bed in a chair on the 
fifth postoperative dav. The Penrose drains were removed on the fourteenth 
postoperative day. On the sixteenth postoperative day the temperature nas 
elevated to 10IF and laboratory studies showed: white blood cells 25,300 until 
86 per cent polymorphonuclears; blood urea nitrogen 40 mg. per cent, urine 1—3 
white blood cells, specific gravity 1.012, and urine culture was negative. 

Temperature continued elevated and y May 19 reached 102.6 at which time 
the urine was loaded with pus and left flank distention was noted. Under local 
anesthesia, the left flank incision was reopened and considerable thick creamy pus 
evacuated from the perirenal space. At this time streptomycin was obtained and 
he was given 3 gm. daily in divided intramuscular doses. Abdominal distention 
developed and was unrelieved by Wangensteen suction. Although the urinary 
output remained from 1200 to 2300 cc daily with specific gravity of 1.006 to 1.012, 
the blood urea nitrogen gradually rose to 120 mg. per cent, and he expired June 
1,194S. Autopsy was not permitted. 

DISCUSSION 

In the past polycystic renal disease has been considered by most authorities to 
be a hopeless progressive disease best treated b.y medical measures. Surgical at¬ 
tack lias been advised only when necessitated by complications. We believe sur¬ 
gical decompression should be considered in carefully selected cases which show 
early impairment of renal function, in an effort to prevent progression of this 
impairment. Since the average age at death in polycystic renal disease is 50 years, 
these unfortunate individuals should be offered the opportunity of greater longev¬ 
ity if possible. Surgical decompression seems to offer this opportunity. In four of 
the patients reported there was reduction in size of the renal mass, improvement 
in the calyceal structure, improvement in the renal function, and reduction of an 
elevated blood pressure. 

Two instances of fatal termination are reported. This may seem unduly high 
for a small series of 6 operative cases. However, had the present day antibiotics 
(streptomycin, aureomycin and Chloromycetin) been available the postoperative 
infection might have been more readily controlled and a successful result ob¬ 
tained. Also, mistakes were made in selection and handling in these instances. 
Case 0, W. 11. S., showed considerable reduction in renal function as evidenced 
by blood urea nitrogen of 32 mg. per cent and phenolsulfonphthalcin excretion of 
la per cent in 2 hours. Here surgery was probably ill advised. In case 5, L. W., 
elevation of the kidney rest at operation probably ruptured cysts of the depend¬ 
ent kidney with a resultant spreading perinephric infection which was belatedly 
recognized. Earlier recognition of this complication may have meant a happy 
termination. In both instances, selection of spinal anesthesia may have been our 



62 


FRANK jST. BUCK, R. CARL BUNTS AND AUSTIN I. DODSON 


downfall, since there was a drop in blood pressure during operation which was not 
restored to normal for from six to eight hours. Recent work on electrolytic balance 
of sodium and potassium levels in uremic states has been encouraging. Determi¬ 
nation and correction of electrolytic imbalance in these two instances may have 
prevented a fatal outcome after the postoperative infection was controlled. 

SUMMARY AND CONCLUSIONS 

The incidence, etiology, symptoms, and signs of polycystic renal disease are 
discussed. U 

In properly selected cases of polycystic renal disease bilateral decompression 
of the kidneys may result in improvement of renal function and prolongation of 
life. 

Failure in the past has probably been due to the improper selection of cases 
and uncontrolled postoperative infection. 

Six operative cases are reported with definite improvement in renal function 
and pyelograms in four. 

The pre- and postoperative treatment and operative technique are discussed 
with emphasis placed on the use of antibiotics, selection of anesthesia, proper 
operative positioning of the patient and sufficient wound drainage. 
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DISCUSSION 

Dr. Albert E. Goldstein (Baltimore, Md.): Probably every man in this 
room has been confronted at one time or another with a case of polycystic dis¬ 
ease and wondered just what to do about it. There certainly is diversity of 
opinion, not only among general physicians but among urologists, as to what 
to do, and I believe it is because of the diversity of opinion that the authors 
bring this before you. I am very happy that they have. Their purpose in their 
discussion was to relieve the individual of the pressure of the cj'st to prevent 
further damage. They have accomplished this in numbers of cases. 

We have not had an}' experience in our cases with sclerosing solutions but, in 
addition to what they have done in their cases, we have gone much further. We 
believe that more radical surgery is necessary than just opening the cyst and 
extracting whatever secretion there may be in the large cyst and unroofing the 
top of the cyst, because you must remember, to begin with, no one should be 
under the impression that in polycystic disease, no matter what you do in these 
cases, you are going to cure the patient. There isn’t any such thing as a cure, so 
we must start with that particular premise, that you are going to relieve. Your 
only hope is to relieve pain, to improve the general condition of the patient, to 
prolong life and to rehabilitate the individual so that he can go about his busi¬ 
ness whenever possible. 

As I say, they have accomplished this, and we have gone much further. We 
are sure (and I believe the essayists are of the same opinion) that these cysts are 
going to reform, and not only reform but there are small cysts that you encounter 
at the time of the operation that you cannot do anything about. What are you 
going to do; are you going to operate on this patient every time he has pain 
because of the enlargement of the cyst or because of the increase in urea? Some¬ 
thing must be done because you cannot expose that kidney each time, so we 
devised and suggested a method in 1935 that we harm carried out now in 28 cases. 

(Slide) This is an actual drawing of one of our cases, the first case, in reality, 
showing the cysts as presented. We have done it extraperitoneally—either ab¬ 
dominally or lumbar. The selection of the site depends on certain conditions. 

You see here the number of cysts. We aspirate. In 1935, we aspirated as 
much as we could, and in some cases we aspirated as much as 1100 and 1200 cc, 
but that was a mistake. As we went along later on, we found that, when we took 
out more than 400 to 500 cc, the patient went into shock, so now when we per¬ 
form the operation, we never aspirate over 400 to 500 cc, and then we can con¬ 
tinue on at another date through another method. 

With the exposure of this kidney and the aspiration made of the large cysts, 
f* 1011 s Pht the kidney lengthwise from stem to stern, because there are other 
cysts exposed as you aspirate these, and as there is a reduction in the size of the 
Mirface of the whole kidney, particularly on the surface, we see other cysts, so 
"o split the kidney all the way down to the calyces. One must try not to get into 
the calyces or pelvis of the kidney because then you get a temporal-}' urinary 
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tract fistula. We do not want urinary tract fistulas as it causes delayed healing 
and extra hospitalization. 

(Slide) With that kidney split as I mentioned (and you will see there the 
cysts have been aspirated), there are other cysts that are found and they are 
aspirated. This is split down to the calyx. After that, we take through-and- 
through sutures from the cortex of the kidney, through the muscle, through the 
fascia, through the fat, through the skin, using about four sutures on each side, 
on both sides, and the kidney is left wide open in this fashion (indicating), be¬ 
cause urinary drainage will continue after the operation. 

(Slide) This is what happens after about four to five weeks following the 
operation. You get a scar that looks like this. As I say, the wound is left open to 
allow for further secretion, and this (indicating) is the scar. It is important that 
you bring this kidney up to the surface of the skin. Following this, one may have 


to aspirate at a subsequent time and go through the scar. 

We found that this procedure was a veiy valuable procedure. We operated on 
28 cases. To prove to ourselves whether there was any value in it, we took 36 
unselected cases in the last 9 years and operated upon them alternately; in other 


words, we did not select the cases but operated upon 18 and did not operate 
upon the other 18, and to sum the thing up (it will be reported shortly*), we 
have found that the patients who were operated upon lived two-and-a-half times 
longer than those who were not operated upon. This, to me, is a definite demon¬ 
stration that there is value in operating on these cases but you must do radical 
surgery to them because the cysts must be punctured again and there is no use 


exposing the kidnej r at another time. 

I think the operative procedure is certainly worthy of consideration and I want 
to compliment the authors for the fine piece of work they have done. 

Dr. C. Van Cappellen (Amsterdam, Holland): It has been well established 
that at autopsjr examination of patients with polycystic disease, the cysts have 
been found under rather high pressure. Upon opening them we were sure to find 
a jet of clear fluid come out of the cysts. I have seen many patients with poly- 
cystic kidneys but it was not until March 1950, that I operated upon my first 


case. 

This patient was a man of 39 years. In a well kept familj r histoiy dating back 
to 1814, death from kidnej r trouble was usual. Familial polycj r stic disease vas 
well recognized in this family. Fifty-two years was the maximum that any of the 


family who had developed kidnej' trouble had lived. 

You can all imagine with what dread this intellectual man of 39 received this 
diagnosis. The diagnosis was easily made due to the large palpable kidney an 


the cystoscopic and x-ray findings. 

The blood pressure was 230 over 130. The heart was enlarged to the left. Them 
was no cardiac insufficiency. The urine was clear, albumin a trace, pus cells 10, 
red blood cells 6, urea clearance 45 per cent, blood urea 48 mg. per cent. 

First operation (left kidney) March 15, 1950: Many large cysts were wide j 
opened and as far as possible the walls of the cysts were resected. Ten days fo - 


* August issue, J. Urol. 
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lowing the first operation the blood pressure had dropped to 190 over 110. The 
blood urea was 32 mg. per cent and the urea clearance had increased to 64 per 
cent. A trace of albumin was still present in the urine. 

Second operation, March 27: Same findings as in the left kidnejy After op¬ 
eration on April 4 the blood urea was down to 22.5 mg. per cent and the uiea 
clearance had risen to 71 per cent. The blood pressure was 1/0 over 90. The 
mine was negative. 

When the patient left the hospital a month after his first operation he felt fit 
and was anxious to continue with his work. Before operation he was not able to 
cam' on with his employment. 

The future will decide if we are to continue with this type of operation. When 
is the best time to operate? In my opinion this should be done as early as pos¬ 
sible. 

A second patient, in a much later stage of the disease, developed a considerable 
reaction to operation. The blood urea rose to 150 mg. per cent. It afterwai'ds fell 
to 75 mg. per cent. We did this operation when the urea was 58 mg. per cent. 

In my opinion we must not operate on a too advanced stage of the disease. 
Dr. W. W. Yovxg (Watertown, X. Y.): Although my experience in the sur¬ 
gical treatment of polycystic disease is extremely limited, I feel both obligated 
and privileged to commend highly the authors of this paper for their fine presen¬ 
tation and study and their efforts to preserve renal function in this disease which 
has been considered so hopeless by so many. 

Anyone advocating surgical treatment for uncomplicated polycj r stic renal 
disease leaves himself wide open for considerable criticism. I believe that the 
authors of this paper are here today carrying the torch for those of us who 
believe that the surgical approach to this problem does offer a means of preserv¬ 
ing and improving renal function, and of prolonging life when used before renal 
function is badly impaired or complications occur. 

Fundamentally, in addition to the exact technique which the authors have 
presented, there are available at the present time three procedures or methods of 
surgically treating uncomplicated polycystic renal disease. These are, of course, 
the older method of Rovsing, who in 1910 advocated multiple puncture of the 
c\ sts. 4 his is essentially the method used by the authors in this paper, to which 
they have added the use of Zenker’s solution, as suggested, I believe, by Dr. 
Dellinger Barney for solitary cysts as a sclerosing agent applied directly to the 
exposed lining of the cystic cavities. 

Then there is the marsupialization procedure of Dr. Goldstein, with which 
vou are all familiar. 

Thirdly, there is the procedure which we used some years ago and reported in 
the Journal of Urology (55: 323, 194G), in a paper entitled “Sclerosing Injection 
of Polycystic Kidney Following Surgical Exposure.” This method was used first 
on a young woman 17 years of age, with a huge and rapidlv enlarging left polv- 
o.vstic kidney. This kidney was exposed with the usual oblique lumbar incision 
uud both preoperativelv and during the operation indigo carmine was given 
intravenously as a means of enabling us to differentiate the cvstic cavities from 
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tract fistula. We do not want urinary tract fistulas as it causes delayed healing 
and extra hospitalization. 

(Slide) With that kidney split as I mentioned (and you will see there the 
cysts have been aspirated), there are other cysts that are found and they are 
aspirated. This is split down to the calyx. After that, we take through-and- 
through sutures from the cortex of the kidney, through the muscle, through the 
fascia, through the fat, through the skin, using about four sutures on each side, 
on both sides, and the kidney is left wide open in this fashion (indicating), be¬ 
cause urinary drainage will continue after the operation. 

(Slide) This is what happens after about four to five weeks following the 
operation. You get a scar that looks like this. As I say, the wound is left open to 
allow" for further secretion, and this (indicating) is the scar. It is important that 
you bring this kidney up to the surface of the skin. Following this, one may have 
to aspirate at a subsequent time and go through the scar. 

We found that this procedure was a very valuable procedure. We operated on 
28 cases. To prove to ourselves whether there was any value in it, we took 36 
unselected cases in the last 9 years and operated upon them alternately; in other 
words, we did not select the cases but operated upon 18 and did not operate 
upon the other 18, and to sum the thing up (it wall be reported shortly*), we 
have found that the patients who w r ere operated upon lived tw 7 o-and-a-half times 
longer than those v r ho v r ere not operated upon. This, to me, is a definite demon¬ 
stration that there is value in operating on these cases but you must do radical 
surgery to them because the cysts must be punctured again and there is no use 
exposing the kidney at another time. 

I think the operative procedure is certainly w r orthy of consideration and I v r ant 
to compliment the authors for the fine piece of work they have done. 

Dr. C. Van Cappellen (Amsterdam, Holland): It has been v r ell establishe 
that at autopsj" examination of patients with polycystic disease, the cysts hat c 
been found under rather high pressure. Upon opening them we were sure to nn 
a jet of clear fluid come out of the cysts. I have seen many patients with polj - 
cystic kidneys but it was not until March 1950, that I operated upon my fast 
case. 

This patient was a man of 39 3 7 ears. In a well kept family histoiy dating bac 
to 1814, death from kidney trouble was usual. Familial polycystic disease was 
well recognized in this family. Fifty-two years was the maximum that anj r of t m 
family who had developed kidney trouble had lived. 

You can all imagine with w hat dread this intellectual man of 39 received t ns 
diagnosis. The diagnosis was easily made due to the large palpable kidney an 
the eystoscopic and x-ray findings. 

The blood pressure was 230 over 130. The heart was enlarged to the left. Theie 
was no cardiac insufficiency. The urine was clear, albumin a trace, pus cells , 
red blood cells 6, urea clearance 45 per cent, blood urea 48 mg. per cent. 

First operation (left kidney) March 15, 1950: Manj r large cj r sts were wide 3 
opened and as far as possible the walls of the cysts were resected. Ten days o 
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lowing the first operation the blood pressure had dropped to 190 over 110. The 
blood urea was 32 mg. per cent and the urea clearance had increased to 64 per 
cent. A trace of albumin was still present in the urine. 

Second operation. March 27: Same findings as in the left kidney. After op¬ 
eration on April 4 the blood urea was down to 22.5 mg. per cent and the urea 
clearance had risen to 71 per cent. The blood pressure was 1/0 over 90. The 
urine was negative. 

When the patient left the hospital a month after his first operation he felt fit 
and was anxious to continue with his work. Before operation he was not able to 
earn - on with his employment. 

The future will decide if we are to continue with this type of operation. When 
is the best time to operate? In my opinion this should be done as early as pos¬ 
sible. 

A second patient, in a much later stage of the disease, developed a considerable 
reaction to operation. The blood urea rose to 150 mg. per cent. It afterwards fell 
to 75 mg. per cent. IVe did tills operation when the urea was 5S mg. per cent. 

In my opinion we must not operate on a too advanced stage of the disease. 
Dr. \Y. W. Yovxg (Watertown, X. A'.): Although my experience in the sur¬ 
gical treatment of polycystic disease is extremely limited, I feel both obligated 
and privileged to commend highly the authors of this paper for their fine presen¬ 
tation and study and their efforts to preserve renal function in this disease which 
has been considered so hopeless by so many. 

Anyone advocating surgical treatment for uncomplicated polycystic renal 
disease leaves himself wide open for considerable criticism. I believe that the 
authors of this paper are here today carrying the torch for those of us who 
believe that the surgical approach to this problem does offer a means of preserv¬ 
ing and improving renal function, and of prolonging life when used before renal 
function is badly impaired or complications occur. 

Fundamentally, in addition to the exact technique which the authors have 
presented, there are available at the present time three procedures or methods of 
surgically treating uncomplicated polycystic renal disease. These are, of course, 
the older method of Bovsing, who in 1910 advocated multiple puncture of the 
cysts. This is essentially the method used by the authors in this paper, to which 
they have added the use of Zenker’s solution, as suggested, I believe, by Dr. 
Dellinger Bamev for solitary cysts as a sclerosing agent applied directly to the 
exposed lining of the cystic cavities. 

Then there is the marsupialization procedure of Dr. Goldstein, with which 
you are all familiar. 

Thirdly, there is the procedure which we used some years ago and reported in 
the Journal of Urology (55: 323, 194G). in a paper entitled “Sclerosing Injection 
of Polycystic Kidney Following Surgical Exposure.” This method was used first 
on a young woman 17 years of age, with a huge and rapidly enlarging left poly- 
cystK- kidney. This kidney was exposed with the usual oblique lumbar incision 
and both preoperatively and during the operation indigo carmine was given 
intravenously as a means of enabling us to differentiate the cystic cavities from 
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the renal pelvis and calyces. We then proceeded to aspirate the larger individual 
cysts with ordinary Luer syringes and needles, and to reinject each cyst, before 
removing the needle, with 1 cc of sodium morrhuate to each 10 cc of cystic fluid 
removed. 

I hold no brief for sodium morrhuate; there are probably other sclerosing solu¬ 
tions that may be better. 

Of course, the smaller, surface cysts were simply punctured. The kidney de¬ 
creased to almost half its original size. The postoperative convalescence was 
uneventful. There was no appreciable reaction to the sodium morrhuate that 
we could determine. The elevated blood pressure declined and the patient’s in¬ 
capacitating abdominal pain was relieved. She subsequently lived comfortably 
and asymptomatically for about five years, and died one month after giving 
birth, by cesarean section, to living, normal twins. 

Prior to this time, during the 5-year period, she had given birth to another 
normal child. 

Postmortem examination revealed the left kidney to be smaller than the right 
kidney, whereas at the time of the operation, the hugely enlarged left kidney 
was almost three times as large as the right kidney. This was observed after five 
years. 

Any one of these procedures which we have mentioned can be used alone or 
in combination with the others. All are designed to preserve renal function by 
removing as many multiple, intruding cystic masses as possible. Our sclerosing 
technique has only been reported, to my knowledge, in one other case. The result 
in this instance was apparently successful. 

I think the authors have adequately shown by their work that surgical de¬ 
compression in properly selected cases—and that, of course, is most important 
—definitely improves renal function. I feel strongly that these decompression 
procedures should be reserved for uncomplicated polycystic disease. Patients 
with relatively good renal function who are asymptomatic should certainly not 
be subjected to surgery, but those patients who, under careful observation, show 
a definitch" declining renal function, or who develop pain or appreciable hema¬ 
turia or hypertensive symptoms, may be immeasurably benefited by a decom¬ 
pression operation if carried out before infection and other complications occur. 
I would certainly encourage the authors to carry on with their good work and I 
hope their achievement will stimulate others to follow in their footsteps. 

^ Dn. James A. Seaman* (Springfield, Mass.): This is a curious subject which 
the authors have brought up and have discussed so admirably. I know of nothing 
more interesting in urology than that pathologically beautiful kidney which is 
like the tropical birds that are so beautiful and do not sing. This beautiful bit 
of pathology docs not function very well. 

I have seen* the marsupialization that Dr. Goldstein speaks of. It sounds in¬ 
triguing. We know these cysts do recur. I have often wondered whether we ought 
not to puncture every little pinhead cyst. They occur in clusters all around the 
renal parenchyma. The big one is very easy to incise and paint with anything 
you want. I will do it, because I still think that some of those we do incise recur. 


* Deceased 



DISCUSSION 


67 


Marsupialization seems to be one of the answers. I often do the Rousing or 
some type of Rousing operation, which I think is the answer. Y ou haue to do 
something. It is doubtful whether you will be subject to criticism if you take a 
kidney that is beginning to demonstrate itself as a polycystic kidney and operate 
upon it before real symptoms begin. Somebody, I think it was a German, told 
us that each kidney has about a million glomeruli. I wonder how many normal 
glomeruli there are in these kidneys that are tremendously compressed with 
cysts all ouer them. I wonder how many are left after you do a Rousing operation 
or a marsupialization—I wonder how many normal glomeruli are left. I wish 
this same fellow who counted them before could tell us numerically how manj' 
glomeruli that are left are really functioning. 

If we do not get all the cysts, we are going to be in trouble. I think each of 
these tiny pinhead things should be punctured. They are going to grow and as 
they grow around the peluis they are going to giue more obstruction. 

Nobody has said anything about postoperatiue care, and I think somebody 
should. We are so likely to operate upon these patients and be satisfied that we 
have done a nice job. They get along well, lose that ashen gray color that so 
manj r of them haue, the blood pressure drops, the renal function improves, all of 
which are uery gratifying, but they get into more trouble if we do not follow 
them up. If we lose sight of any obstructiue uropathy: kinks in the ureter, stones, 
prostates, a large bladder in the woman with a cystocele, strictures in the urethra, 
later difficulty may deuelop. With strictures of the ureter, I think one of the 
nicest things to do is to dilate these ureters periodically, if the patient begins to 
haue symptoms, headache and whatnot. They will function better, the patient 
will feel better, the pain is lessened. 

I will tell you one little story about a patient 75 years of age in an automobile 
accident who had a ruptured polycystic kidney. I punctured all the cysts, 
patched up his ruptured kidney, and then he went home in 2 weeks. Two months 
later, at home, his 7-year-old great-grandson came in playing Indian and he 
hollered, “Hey, Grandpa, I’ll shoot you,” and he picked up his brother’s 22 
lifle and fired it. The bullet ricocheted off two walls and went down and struck 
Grandpa in the heart and he dropped dead. 
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THE RESULTS OF TREATMENT OF HYDRONEPHROSIS BY A 
PLASTIC SURGICAL PROCEDURE WITH AND WITHOUT 
T-TUBE DRAINAGE 

ROBERT R. BERNEIICE and CLYDE L. DEMING 

From the Department of Surgery, Section on Urology, Yale University School of Medicine and 
the Grace-New Haven Hospital, New Haven, Conn. 

In order to conserve a hydronephrot.ic kidney some type of plastic surgical 
procedure is required to give the patient relief of discomfort and to maintain a 
normal functioning renal organ. The fact that numerous surgical operations are 
being advocated from various parts of the world would signify that no one plastic 
procedure has been accepted as the final surgical method for correction of 
hydronephrosis. The medical literature does not contain sufficient reports of 
careful long-time follow-up of each of a series of the better procedures to satisfy 
the urologists of today who wish to be apprised of the minute facts concerning 
the permanent anatomical, physiological, bacterial and symptomatic results of 
such plastic surgical procedures. To maintain normal renal function if present or 
to cause a reversible hydonephrosis to resume permanent normal function without 
any injury to the organ by incising its cortex or inducing an infection requires 
further surgical efforts. The ideal operation would be one which would produce 
a permanent and adequate ureteropelvic outlet, allow the kidnej r to maintain 
a normal physiological function free from infection and relieve the patient of 
all symptoms. 

It is our purpose to describe an operation which we have used during the past 
seven years for the correction of ureteropelvic obstruction. We have not used 
this operation exclusively, but we wish to present our results in thirfy consecutive 
cases. In our hands it has been more broadfy applicable and more regularly 
successful than other techniques. 

The teclmique is illustrated in figure 1. The kidney is approached by the 
usual lumbar extraperitoneal route. After the pelvis and ureter have been 
cleaned of adherent tissue, and after the operator ascertains the presence of 
stenosis at the ureteropelvic junction or in the upper ureter, silk traction sutures 
are placed at the upper and lower portions of the renal pelvis to mark the line 
of pelvic resection. These sutures aid materialfy in handling the pelvis and guide 
the operator while he is excising the redundant pelvic tissue. At this point the 
operator must determine that there will be sufficient length of ureter to make a 
tension-free anastomosis of the pelvis and ureter after the obstructed portion of 
the ureter is excised. If there is doubt about this it will be wise to preserve part 
of the extrarenal pelvis to construct a tube which will reach the cut upper end of 
the ureter without tension. Such an exigency will be rare and will arise only when 
there is a long stricture of the upper ureter. In the average case all redundant 
extrarenal pelvis is excised including the ureteropelvic junction and the stenotic 
upper ureter. The anterior and posterior cut edges of the pelvis are then sutured 

Read at annual meeting, American Urological Association, Y ashington, D. C., June 1, 
1950. 
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together from above downward with a continuous inverting suture of 00000 
chromic catgut. The lower end of this suture line is left open for a distance of 1 
cm. and will be the site of anastomosis of the ureter and pelvis. The pelvic suture 
line is reinforced with interrupted sutures of the same material placed in the 
adventitial layer of fascia which one always finds closely surrounding the renal 
pelvis. 

A vertical incision 1 cm. long is then made in the ureter 3 cm. below the cut 
end. Through this incision is inserted a latex T-tube of the largest size that will 
fit comfortably in the ureter. We have rarely used a tube smaller than 18F in the 
adult and 14F in the infant and child. This tube is cut and placed as illustrated so 
that a relatively long arm will extend upward into the renal pelvis and a shorter 
aim (2 cm.) downward into the ureter distal to the ureterotomy. A notch opposite 
the long draining stem of the tube is necessary to facilitate removal and to 
inspect the patency of the junction between the limbs of the “T”. We have almost 
invariably found an incomplete diaphragm of latex at that site which must be 
cut away to provide adequate drainage through the tube. Failure to remove 



PYEIOURETEROPLASTY FOR HYDRONEPHROSIS 
WITH T-TUBE URETERAL DRAINAGE 

Fig. 1. 

this diaphragm may result in obstruction and back pressure on the suture 
linos. 

i lie upper arm of the T-tube is inserted into the pelvis through the opening 
at the lower end of the pelvic suture line. The ureter is anastomosed to the lower 
end of the pelvic incision around the tube. Interrupted sutures of 00000 chromic 
catgut are used and are placed so as to evert the mucosa. Four to six such sutures 
"ill usually suffice. This suture fine is reinforced with interrupted sutures of 
'he same material in the adventitia of the ureter and pelvis. 

lhe kidney is replaced in its fossa, particular care being taken to be sure 
that the ureter lies straight and unobstructed. If necessary a Deming nephropexy 
(<mo ' 1 he long draining limb of the T-tube is sutured with plain catgut to the 
oap-'ulp of the kidney at the lower pole to steady the position of the T-tube with 
H.-pect to the kidney and ureter. The T-tube is brought out in the middle of the 
bank incision so that the patient will not kink the tube when be lies on his back. 
1 be perirenal space is drained with one medium-sized Penrose drain from which 
1 u ‘ ' v 'ck has been removed. After the wound is closed, the tube is sutured to 
’ ic skin with braided silk. It is important that the tube be secured in such a 
that it i« not kinked and does not push or pull on the ureter. 
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The T-tube is connected to a drainage bottle. The patient is given both 
sulfonamide and penicillin. We have not used the newer antibiotics in enough of 
these cases to determine their effects, but sepsis has not been a problem. Tem¬ 
perature elevation of significant degree for more than the first 3 days occurred 
in only 1 case due to a severe mixed infection of enterococcus and Pyocyaneus. 
The patients are allowed out of bed after the second postoperative day unless a 
nephropexy has been done. 

On or about the seventeenth postoperative day the T-tube is injected with 
diodrast to outline the renal pelvis and ureter, and at that time the T-tube is 
withdrawn. We believe that the introduction of 1 or 2 cc sterile oil into the tube 
at the time of withdrawal facilitates its removal. We have never encountered 
any difficulty removing the tube and advise gentle stead} 7 traction until the tube 
is pulled into the drainage tract. The tube tract will usually drain a small amount 
of urine for twelve hours or less. The longest any of our cases drained urine was 
twenty four hours after removal of the tube. The drainage tract is usually healed 
within three days. We have never seen stricture develop at the point where the 
T-tube entered the ureter. 


RESULTS 

A careful follow-up for anatomical, functional and symptomatic results was 
inaugurated in each case. Urine examinations and excretory urograms were done 
prior to discharge from the hospital and were repeated at the end of 1 year, and 
the older ones have likewise been recently examined. Renal functional tests were 
estimated at the end of one year and later by ureteral collection of normal 
amounts of phenolsulfonphtlialein or by the appearance of normal concentration 
of diodrast within 5 minutes of its intravenous administration. Twenty-seven of 
the 30 cases have good anatomical and functional results and are entirely relieved 
of their pain. Five of the thirty patients had this plastic procedure applied to 
their single kidney; all of these were completely successful from every point of 
view. In addition, 1 patient had bilateral lesions, both of which were treated 
successfully with T-tube splint and drainage. 

Three secondary nephrectomies have been required because of continued 
infection and obstruction. Our first case with this operative technique was 
treated without splint or drain. Curiosity led to premature passage of a ureteral 
catheter into the renal pelvis on the sixteenth day after operation. Apparently 
this procedure dislocated the anastomosis, requiring removal of the kidney. 
The other two cases had an unusually long segment of narrowed ureter which 
was not wholly determined prior to operation. Consequently these anastomoses 
were closed under slight tension and with some misgiving. These failures are 
explicable and avoidable. 

In most cases the urinary tract has cleared promptly of infection after re¬ 
moval of the tube. Patients who had infection longer than one month after 
leaving the hospital bad Proteus, Pyocyaneus, enterococcus, or Aerobacter 
aerogenes infections or had poor anatomic results leading to nephrectomy. 
Twenty-three cases show perfect anatomical and functional results and have 
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normal, uninfected urines. Eleven of the thirty cases came to us with 
infection. Eight cleared following operation. Three remain infected. One of the 
preoperatively uninfected cases is persistently infected postoperative^. This 
case is 5 months postoperative and has a Pyocyaneus infection which so far has 
been controlled but not cleared by Chloromycetin. One is 18 months after opera¬ 
tion with an Aerobacter aerogenes infection resistant to streptomycin and not 
yet treated with aureomycin or chloromyeetin. The third case is 21 years after 

Table 1. Age dish ibution of 30 paltents 


1 to 10 years ^ 

11 to 20 4 

21 to 30 9 

31 to 40 4 

41 to 50 6 

51 to 60 3 

Table 2 Length of time since opeiation foi successful cases 
1 year and less 4 

1 to 2 years 2 

Over 2 years 21 

Over 3 years 15 

Over 5 years 11 


The longest follow-up is 7§ years 



ui.ipn kpccimen °f extraienal pelvrs and urcteropelvic junction removed from case 
110,0 v >ays arc shown rn figure 3 


opeiation with an enterococcus infection not yet exposed to the newer anti- 
notus. The fourth is G years postoperative and has a Proteus infection com- 
P u ating a bladder neck contracture with residual urine. He lias refused surgical 
rent meat of the contracture. Apparently chronic pyelonephritis preoperatively 
compromises the chance of clearing the urine after operation. Perhaps the new 
antibiotics will simplify this problem. 

* s ce tables 1 and 2. 


' l:lvp not secn progressive narrowing of the anastomosis or reduction of 
IU mn ">an one year after operation. All cases followed for .5 years or 



70 


ROBERT R. BERNEIKE AND CLYDE L. DEMING 


T-tube is connected to a drainage bottle. The patient is given both 
sulfonamide and penicillin. We have not used the newer antibiotics in enough of 
these cases to determine their effects, but sepsis has not been a problem. Tem¬ 
perature elevation of significant degree for more than the first 3 days occurred 
in only 1 case due to a severe mixed infection of enterococcus and Pjmcjmneus. 
The patients are allowed out of bed after the second postoperative day unless a 
nephropexy has been done. 

On or about the seventeenth postoperative day the T-tube is injected with 
diodrast to outline the renal pelvis and ureter, and at that time the T-tube is 
withdrawn. We believe that the introduction of 1 or 2 cc sterile oil into the tube 
at the time of withdrawal facilitates its removal. We have never encountered 
any difficulty removing the tube and advise gentle steady traction until the tube 
is pulled into the drainage tract. The tube tract will usually drain a small amount 
of urine for twelve hours or less. The longest any of our cases drained urine was 
twenty four hours after removal of the tube. The drainage tract is usually healed 
within three days. We have never seen stricture develop at the point where the 
T-tube entered the ureter. 

RESULTS 

A careful follow-up for anatomical, functional and symptomatic results was 
inaugurated in each case. Urine examinations and excretory urograms were done 
prior to discharge from the hospital and were repeated at the end of 1 year, and 
the older ones have likewise been recentfy examined. Renal functional tests were 
estimated at the end of one year and later by ureteral collection of normal 
amounts of phenolsulfonphthalein or by the appearance of normal concentration 
of diodrast within 5 minutes of its intravenous administration. Twenty-seven of 
the 30 cases have good anatomical and functional results and are entirely relieved 
of their pain. Five of the thirty patients had this plastic procedure applied to 
their single kidney; all of these were completely successful from every point of 
view. In addition, 1 patient had bilateral lesions, both of which were treated 
successfully with T-tube splint and drainage. 

Three secondary nephrectomies have been required because of continued 
infection and obstruction. Our first case with this operative technique was 
treated without splint or drain. Curiosity led to premature passage of a ureteral 
catheter into the renal pelvis on the sixteenth daj r after operation. Apparently 
this procedure dislocated the anastomosis, requiring removal of the kidney, 
the other two cases had an unusually long segment of narrowed ureter which 
was not wholly determined prior to operation. Consequently these anastomoses 
were closed under slight tension and with some misgiving. These failures are 
explicable and avoidable. 

In most cases the urinary tract has cleared promptly of infection after re¬ 
moval of the tube. Patients who had infection longer than one month after 
leaving the hospital had Proteus, Pyocyaneus, enterococcus, or Aerobacter 
aerogenes infections or had poor anatomic results leading to nephrectomy. 
Twenty-three cases show perfect anatomical and functional results and have 
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normal, uninfected urines. Eleven of the thirty cases came to us noth 
infection. Eight cleaved following operation. Three remain infected. One of the 
preoperatively uninfected cases is persistently infected postoperath el>. This 
case is o months postoperative and has a Pyocyaneus infection which so far has 
been controlled but not cleared by Chloromycetin. One is IS months after opera¬ 
tion with an Aerobacter aerogenes infection resistant to streptomycin and not 
yet treated with aureomycin or Chloromycetin. The third case is 21 years after 


Table J. Age distribution of 30 patients 

I to 10 years 

4 

11 to 23 ' 

4 

21 to 30 

9 

31 to tO 

4 

41 to 50 

6 

51 to GO 

3 

Table 2. Length of time since operation for successful 

coses 

1 year and less 

4 

1 to 2 years 

o 

Over 2 years 

21 

Over 3 years 

15 

Over 5 years 

11 


The longest follow-up is 71 years 



„; * u ’ '• Specimen of e\trarenal pelvis and ureteropelvic junction removed from case 
«(io-p \-rays are shown m figure 3 

operation with an enterococcus infection not yet exposed to the newer anti¬ 
biotic-. The fourth h (i vcam postoperative and has a Protein infection com¬ 
plicating a bladder neck contracture with residual urine. He has refused surgical 
treatment of the contracture. Apparently chronic pyelonephritis preopera lively 
compromises the chance of clearing the urine after operation. Perhaps the new 
antibiotic", will simplify tlii- problem. 

> s '("c tables 1 and 2. 

11 e have not seen progressive narrowing of the anastomosis or reduction of 
function later than one year after operation. All ease' followed for o rears or 



Fig. 3. A.W., 41 year old woman, N.H.H. Unit, B 91106. Long period of left renal infec¬ 
tion. A, retrograde pyelogram showing obstruction at left ureteropelvic junction asso¬ 
ciated with large aberrant artery to lower pole. B, retrograde pyelogram 1 year after 
operation. C, retrograde pyelogram 2 years after operation. Urine sterile. Each kidney 
now excretes IS per cent PSP in 15 minutes with 2 minutes appearance time. 



Fig. 4. J W., year old girl, X H.H. Unit C 12690. Repeated attacks acute pyelone¬ 
phritis due to B. eoli and enterococcus A, retrograde pyelogram showing obstruction a 
right ureteropelvic junction caused bv intrinsic stenosis of upper 2 cm. of right ureter. 
/?, right posterior oblique excretory urogram 1 year after operation Diodrast appears in 
good concentration in both kidneys on 5-minutc film. Urine remains sterile. -No lurtnc 
attacks of pain or fever. 


more have excretory urograms or retrograde pyelograms which compare favor¬ 
ably with those taken shortly after operation. In some instances the 5-yeai 
pyelograms look better than those taken during the first year. 1 he poor results 
have been obviously' poor within the first 2 or 3 months. 
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I ir,. 5. II B.. 20 year old woman. X.H.II. Unit A 02737. Bilateral renal infection caused 
oy B eoli. .1 and /}. preoperative retrograde pyelograms showing hydronephrosis marked 
on right, moderate on left, caused on Both sides by intrinsic stenosis of ureteropelvic junc¬ 
tion Bilateral operation® G weeks apart. C, excretory urogram 1 year after operation. D, 
excretory urogram 2 years after operation. Urine remains sterile. 2-hr. PSP excretion 50 
I K ' r cent before operation. 73 per cent 2 years after operation. 

Wo believe that the indications for this operation are in general those which 
load one to decide on conservation rather than removal of the obstructed organ. 



Fig. 6. P.H., 30 year old man, N.H.H. Unit B 47104. Right nephrectomy 3 years pre¬ 
viously in another hospital after failure of attempted repair of right hydronephrosis }vit i 
stones. A, retrograde p 3 r elogram showing narrowing of upper left ureter caused by lntnnsi 
stenosis. Operation refused at this time. B, retrograde pyelogram 5 months later during t 
seizure of pain in the left flank. Note resistance to injection of skiodan through upper 
ureter. C, retrograde pyelogram 15 months after operation. PSP 20 per cent in 15 minutes. 
Urine normal. 
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The operation as we have described it is applicable to obstructions at or just 
below the ureteropelvic junction. There must, of course, be a reasonable pios- 
pcct of recovery of function by the operated kidney. 

The limitations of this operation are in general those which contraindicate 
conservative plastic surgery. The presence of compensatory hypertrophy in the 
opposite kidney probably precludes satisfactory restoration of function in the 
operated kidney. Our series does not test this maxim, since none of our cases had 
contralateral compensatory hypertrophy. The operation as described here is 
not applicable to long strictures of the upper ureter. A modification of it, using 
a pedicle graft of extrarenal pelvis to reach below the stricture, is feasible and 
should be tried. The presence of long standing pyelonephritis in the operated 
kidney seems to jeopardize the result. Certainly the contracted, pjmlonephritic 
kidney offers no hope of satisfactory recovery of function. The age and general 



Fig. S. G.B.. 10 year old boy, X.H.H. Unit B 12117. A, retrograde pyelogram showing 
large hydronephrosis on right associated with a large aberrant artery and vein crossing 
ureteropelvic junction. Urine sterile. Right kidney repaired without urinary drain or 
splint. 11, excretory urograin 21 years after operation C, retrograde pyelogram 71 vears after 
operation. Urine remains normal. Xow excretes 20 per cent PSP from right kidhev and 20 
per cent from left in to minutes. 

condition of the patient, the severity and duration of infection and the status of 
the opposite kidney are matters that defy generalization, but all are important 
in determining operability. 

it is interesting to point out that G of these 30 cases were closed at operation 
without using the T-tube or any other urinary drain or splint. These patients did 
not have infection before operation. One is mentioned above as having had a 
subsequent nephrectomy, probably because of premature instrumentation after 
operation. The other 5 healed nicely and have good results. The chief virtue of 
tin- modification is that one avoids the infection which is inevitable when a tube 
or splint is inserted in the kidney or ureter. Thus the patient goes through the 
entire operative experience without being exposed to renal infection, certainly 
an idea) nr would like to realize in all urinary tract surgery. We are not vet 
prepared to propo-e tin's as a regular procedure, but our results are encouraging, 
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and they serve at least to indicate the fundamental soundness of this type of 
anastomosis. 

We would like to emphasize the advantages of the ureteral T-tube when 
drainage and splinting are desired. The upper arm of the tube splints the anasto¬ 
mosis adequately and prevents pooling of the urine in the pelvis. Urine is carried 
down the ureter or out to the drainage bottle, depending on variations in the 
hydrodynamics within the ureter or the drainage system. Usually the largest 
portion of the output from the operated kidney is collected in the drainage bottle. 
The infected renal scar which results from nephrostomy is avoided. The kidney 
itself is not injured. Prompt healing of the ureter without stricture is proved by 
the postoperative follow-up. The position of the drainage site below the anasto¬ 
mosis rather than above it precludes the development of troublesome fistula. 

See figures 2 to 8. 


CONCLUSIONS 

In 30 cases we have used an operation involving resection of the pelvis and 
ureteropelvic junction and anastomosis of the ureter to the most dependent 
portion of the remaining pelvis. There have been three failures described above. 
Twenty-seven patients have had good anatomical, functional and symptomatic 
results. The ureteral T-tube is an effective drain and splint and does less damage 
than other appliances used for the same purpose. In those patients followed from 
5 to 7 years the renal function has been maintained, and the roentgenograms 
show no tendency for late constriction at the site of anastomosis. The value of 
the operative procedure described is the permanency of the anatomical and 
physiological results. 

789 Howard Ave., New Haven 4, Conn. 
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EsTUBATED URETEROTCBIY 
DAVID M. DAVIS 

From the Department of Urology, Jefferson Medical College, Philadelphia, Pa. 

About 7 years ago I made my first contribution on the subject of intubated 
ureterotomy. 1 A further report was made to this Association at its meeting in 
Buffalo in 1947 in collaboration with Drs. G. H. Strong and Dr. Willard Drake. 2 
In these articles I expressed the opinion that this operation would prove to be 
the most practical and the most successful procedure for all intrinsic uretero- 
pelvic and upper ureteral narrowings. Since that time experience has in my own 
case strengthened this opinion, and I have heard many reports of successful 
operations performed by others. The points of superiority are: first, the opera¬ 
tion is equally applicable to all cases, regardless of the length, location or multi¬ 
plicity of the strictures; second, it is simple and rapid of performance: third, no 
sutures whatever are used, so that no dependence need be put on the holding of 
sutures; and fourth, since the splinting tube can be left in place as long as desired, 
good results have been obtained in many cases even in the presence of gross 
infection. 

Some surgeons have had difficulties and failures, including ourselves. I be¬ 
lieve that in each instance the difficulties have been due to errors in technique, 
and we have attempted to remove the causes of the imperfect results by modi¬ 
fying the method of performing the operation. 

1) Adequate drainage of the kidney pelvis must be supplied during the time 
the splinting tube is in place. It became apparent early in our experience that 
the stem of a T-tube was not adequate for this purpose, and a separate pelvic 
drainage tube was inserted at each operation. This made the stem of the T-tube 
superfluous, so that the use of T-tubes was discontinued, and straight smooth 
rubber tubes used instead. 

-) Drainage tubes emerging through a pyelotomy incision functioned better 
and were subject to fewer complications than those emerging through a neph¬ 
rotomy incision. The pyelotomy incision is therefore now used in all cases except 
tho?e where, owing to an intrarenal pelvis, there is insufficient room for a py¬ 
elotomy incision. 

31 In several cases secondary strictures developed at the point at which the 
lower end of the splinting tube had rested in the ureter. Efforts were therefore 
made to use longer splinting tubes, and bring their lower ends as far down in 
the ureter as possible. These efforts culminated in the development of a stain- 
h>' steel intubating bulb (fig. 1). To use this bulb, a panendoscope is passed 
pvt before the operation, and the lower ureter calibrated with bulbs to make 
sure that the intubating bulb of the size selected will pass through it. If neces¬ 
sary ureteral meatotomy may be carried out at this time. A Walt her dilator 


fie.nl at annual meeting, American Urological Association. Washington, D. C., June 1, 

1 \TV- Gvnec. & Obst., 76: 513-523, 

• J. I rob, 59: S51-S39, HUS 


1913. 
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shaft armed with a short filiform tip is then passed up the ureter to the narrowed 
aiea, and left in place. When the ureter is opened, the upper end of the shaft 
is recovered, the filiform tip removed, and the intubating bulb screwed on. The 
splinting tube fits tightly into the bulb, and is held there by a stout silk thread 
passing through a hole in the central post. Traction on the shaft by an assistant 
then pulls the splinting tube through the entire length of the ureter, the bladder 
and the urethra. A long tube is necessary, and we often employ a Levine du¬ 
odenal tube. The presence of this tube in the urethra makes voiding difficult, 



Fig. 1. Method of intubating entire ureter: I, Shaft of Walther dilator armed with 
short filiform tip and passed up ureter. II, Walther shaft recovered through ureterotomy 
and filiform tip removed. Ill , Intubating bulb with splint attached screwed to Walther 
shaft. IV, splint tube pulled through entire ureter and urethra; V, splint tube arranged 
in pelvis and attached to pyelostomy tube (it is better anchored as in fig. 2., II or It )■ 
VI, Xo. 16 Foley catheter 5 cc bag in bladder. VII, Splint tube tied to Folej’ catheter. 
VIII, Construction of intubating bulb. IX, External view of bulb. X, Bulb with splint 
tube attached. 

so that a No. 16 Foley balloon catheter is usually inserted into the bladder along¬ 
side it. With this arrangement patients are perfectly comfortable for as much 
as 4 or 5 weeks, and are able to be up and walk about freely. This technique 
has done away with secondary strictures. 

4) The deposition of calcareous sand in the splinting and drainage tubes is a 
serious matter, and may ruin an otherwise successful operation. Sanding of the 
tubes can be detected early by rolling them between the fingers near the points 
where they emerge from the body. The sand can be removed and further forma¬ 
tion prevented by continuous drip irrigation with a buffered acid solution such 
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as Suby’s solution or solution G. It is therefore necessary to see to it at the time 
of operation that the drains and tubes are so arranged that such irrigation can 
be carried out. Recently flexible, transparent tubing of a polyvinyl resin has 
been obtained, but too recently to report on its use. This material has a non- 
wettable surface, and it is said that no calcareous deposits can occur on it. If 
this proves to be the case, this new tubing will provide a valuable improvement. 

5) Otherwise good results can be spoiled by angulation due to displacement 
of the ureter by the pull of badly placed tubes. It is necessary to assure that 
the ureter, with its contained splinting tube, follows a normal, straight course. 
It is therefore better to have the splinting tube terminate in the renal pelvis, 
rather than try to bring it to the surface through a nephrostomy or pyelostomy 
opening. If this is done the tube is thrown into a curve, and maj r displace the 
ureter. If the splinting tube traverses the entire ureter, it is easy to have it end 
in the pelvis. 

G) The incised ureter, if in contact with the kidney, peritoneum, psoas or 
quadratus lumbomm muscle, or any other organ, will adhere to it and lose its 
normal mobility. The normal ureter floats in the retroperitoneal and perirenal 
fat. It is therefore very important to see, at the end of the operation, that the 
pelvis and all of the exposed ureter are thoroughly surrounded by as thick a 
layer of fat as possible, to prevent such adhesions. 

7) In arranging the splinting tube and drain, it is desirable to be able, at the 
end of the splinting period, to remove the splinting tube while the kidney drain¬ 
age tube is still in place. There are three reasons for this: 1) skiodan solution 


can immediately be injected through the drainage tube and a film taken showing 
the contour of the pelvis and ureter, and whether the solution flows easily to 
the bladder; 2) the drainage tube may be clamped for a day or two to make sure 
that the ureter functions normally; and 3) if there is any doubt about proper 
ureteral function, especially in the case of a solitary kidney, drainage can be 
restored instantly at any time by unclamping the tube. Consequently, certain 
tube arrangements formerly used have now been abandoned. 

1 he considerations mentioned rule out a number of tube arrangements which 
have become well known. The Cummings tube requires nephrostomy, the ureteral 
part is apt to be too small, and the setup is not very favorable for acid irriga¬ 
tions. I fie various T-tube arrangements are unsatisfactory for the reasons 
noted, it e now try in every case to have the splinting tube follow a straight 


course, to have it terminate in the pelvis, and to keep it independent of the 
pelvic drainage tube, so that the two tubes need not be removed at the same 
time. It was found possible to retain the splinting tube in place by anyone of 
tlnee methods and still be able to remove it independently. These methods are, 
first, to stiffen the splinting tube with a whalebone or nylon stylet; second, to 
pass a silk thread, fastened to the end of the splinting tube, out through the 
p<hie wall and through the abdominal parietes, where it can be tied over a 
bit of rubber tubing or gauze until the time arrives for the removal of the tube; 
and, third, a similar silk thread ran be brought out through the lumen of the 
pch i< drainage tube, and fastened exteriorly for as long a period as necessarv 
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"fig- 2). The use of a silk thread was first suggested by Dr. F. E. B. Foley. 3 All 
if these methods are satisfactory, and permit acid irrigations in either direction, 



Fig. 2, Various methods of anchoring ureteral splinting tube. I, Splint tube sutured to 
pyelostomy tube with silk thread. When pyelostomy tube is withdrawn, splint tube follows 
it out. II, Splint tube anchored with silk thread passing out through pelvic wall and ab¬ 
dominal parietes. When splint tube is withdrawn through urethra, silk thread is cut and 
buried part follows splint tube out; IV, Splint tube anchored by silk thread passing through 
lumen of pyelostomy tube; III, Splint tube (which extends through entire ureter and 
urethra) stiffened by whalebone or nylon stylet so that it will not be expelled. 



Fig. 3. E. H., female, aged IS months. Left panel, excretory urogram showing large 
left hydronephrosis and huge right hydronephrosis. No sj-mptoms, urine clear, palpable 
mass in right upper quadrant. Middle panel, retrograde pyelo-ureterogrnm, showing two 
areas of narrowing, in intramural ureter and at ureteropelvic junction. Right panel, after 
first operation (intubated ureterotomy at ureteropelvic junction) showing large splint 
tube in upper ureter (size 12) and pelvic drainage tube. 

but they all depend upon the intubation of the entire length of the ureter, so 
that the splinting tube can be removed from below. 

3 Personal communication. 
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S) In cases vrhere the ureter assumes a spiral or pigtail curl just belovr the 
ureteropelvic junction, it has been found that this is due to the tact ihai one 
side of the meter is longer than the other. Simple splitting and intubation doe.-; 
not correct this condition, and the spiral curl may reappear after an otherwise 



, .» -. E. H., same as figure 3. Left p3nel. after second operation. Large splint tube 

(size Lit in lower ureter, emerging through cystotomy incision. Middle panel, lower ureter 
outlined with skiodan after withdrawal of splint tube. Right panel, skiodan solution in¬ 
jected through pelvic drainage tube is rapidly conducted to bladder. 



surer-..; tl j operation. This difficulty can lie met by removing one-half or more 
n ‘ ‘- 10 circumference of the ureter over a sufficient distance, selectin': either 
ino =nort =-.'h or the lone side. I b“li»ve that the short side is preferable. The 
ureter i- then permitted to reform about a ~p!int tube. Another solution would 
"" rf'^ction and reimplantation. 
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9) If any sutures are used to hold the strip of incised ureter against the splint¬ 
ing tube, great care must be taken to tie them loosely, so that they cannot cut 
off the blood supply of the ureter. I know of 2 cases of complete obliteration of 
the ureter, almost certainly caused by tying such sutures too tightly. 

It sometimes happens, particularly in young children, that it is impracticable 
to intubate the entire length of the ureter. If this is the case, it is necessary to 
bring the upper end of the splinting tube out through an upper pole nephrotomy 
or through a pyelotomy incision made as high in the pelvis as possible. If this 



Fig. 6 D. B., woman, aged 26. Anorexia, nausea and vomiting for 4 years, leading to 
emaciation (weight 92 pounds). Generalized abdominal pain, moie on right side. Right 
panel, right letrogiade pyelogram, moderate hydronephrosis. Middle panel, right retro¬ 
grade pyelo-ureterogram, showing 180 degiee curve in upper ureter Right panel, erect 
emptying film taken 10 minutes after removing catheter showing marked retention in 
pelvis. 

is done every effort must be made to keep the course of the ureter straight and 
normal by suturing pads of fat about it. 

It is true that one is never sure just what conditions may be met, so that 
one must be ready at any time to improvise new tube arrangements, always 
keeping the previously stated fundamental principles in mind. 

Intubated ureterotomy has been used in patients as old as 72 years, and as 
young as 18 months. Results are satisfactory in about 90 per cent of all cases. 
See figures 3, 4, and 5. Subsequent nephrectomj r has had to be performed in 
only one of my personal cases. Most of the poor results are now known to have 
been due either to faulty technique or to the leaving of a fragment of stone in 
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Elm taken 10 minutes after withdrawal of splint tube tpelvic tube^ clamped* showing com¬ 
plete emotvinst of pelvis. One rear after operation, patient has caineu oo pounds and i- tn 

1* “t.t. T* _ 


perfect health. Urine sterile. 




v > M . woman. asted 1 ..in in ncht upp-^r quadrant and back I.ef: p:«.!p»l, 
imntMtic film taken 10 minute* after withdrawing catheter. ?ho’Mnc retention m 
Thr>v calculi m m.uidl** caWeeil s>s-tem Left mnidle panel, after operation intu- 
un t»*rotom\ aid n*'phroltthotoni\ . two r.ephrv>tnm\ incisions u^ce^ari • Entire 
■ intt:h\:«»d Kistht middle pan*-!, ureter tilled with >kiod:m after withdrawal of s-pliu; 
-1.‘twins; rnrr.ia! outline Kutht pir.»*I. erect erupt > in c film taken 10 minut»*^ after 
raw \\ Of splint tube tube clamper: id.owins; c >mp!ote cir.ptiur; of arid 

: >:\ month** after op* ration, patent h well, un:^ >*en!e 

v 'Iv5^ In one ea^o with la rue bilateral hydr mophro^b. intent ion and atone 
attoti have continued. in ^piu* m the tart that both ureters now admit a 
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No. 14 bulb with ease. It should be noted that small hydronephroses sometimes 
cause very severe symptoms. In case of doubt, the pelvis must be filled with 
an opaque medium, and an emptying film taken in minutes, the patient mean¬ 
while standing erect. In one case so detected a small hydronephrosis caused 
severe pain, nausea, vomiting, anorexia, and emaciation, all completely relieved 
after relief of the obstruction by intubated ureterotomy. See figs. 6, 7, and 8. 

One of the first 5 cases operated on about 8 years ago has been lost sight of, 
but was in good health when last heard from. The other 4 are known to be 
well, and 2 of them have remained under close observation. One has had 2 
subsequent pregnancies, one ectopic and one normal, without the slightest 
urinary complication. The other is in perfect health, with no symptoms, sterile 
urine, normal renal functional tests, and a ureter which admits a No. 14 bulb 
with ease. The renal pelvis has returned to normal. 4 

I believe that this operation has now proved its merit, and that the results 
to be obtained with it are such that it should be in the repertoire of every uro- 
logic surgeon. It is not my intention to make any further publication on the 
general subject of this operation, but only on its refinements and experimental 
bases, and I offer it to the urological profession with every confidence that 
intubated ureterotomy will be found to be an extremely valuable procedure. 

4 J. Urol., 57: 233-237, 1947; 59: 851-859, 1948. 
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THE EFFICACY OF PLASTIC URETERAL AND URETHRAL 
CATHETERS FOR CONSTANT DRAINAGE 

HATHORN P. BRONX and J. HARTWELL HARRISON 

From the Surgical Service of the Peter Bent Brigham Hospital and the Department of Surgery, 
Harvard Medical School, Boston, Mass. 

It is the purpose of this communication to describe the characteristics of 
certain plastic catheters, especially polyethylene, and to illustrate definite ad¬ 
vantages these catheters have in selected problems encountered in urologic 
surgery. A comparison with common ureteral catheters will be made on the 
basis of our experience during the last 2 years. Although methyl methacrylate 
(Incite) and nylon have been found to be well tolerated by tissues, 1 neither of 
these plastics has been ideal for the making of catheters. The woven nylon 
ureteral catheter has been quite satisfactory for routine use but leaves much to 
be desired in certain instances especially when prolonged ureteral drainage is 
necessary. None of the plastics available to date are ideally suited for the pro¬ 
duction of a “perfect” catheter; however, polyethylene, as will be demonstrated, 
has many properties which make it ideal for use in special circumstances. Poly¬ 
vinyl acetate has been used to a more limited extent and the results indicate the 
need for further study of this material. The initiation of and an added impetus 
to the application of plastics to surgery has been gained from the work of Meyers, 2 
Ingraham, Alexander and Matson, 3 - 1 Hufnagel, 5 Ferris, 6 Davalos, 7 de Nicola 8 
and Matson. 3 


CHEMICAL AND PHYSICAL PROPERTIES OF POLYETHYLENE* 

Polyethylene is a polymer of ethylene with each molecule containing 200-1,000 
or mote ethylene units and having a molecular weight of about 18,000. It is a 
tasteless, odorless, translucent thermoplastic resin with a specific gravitv of 
0.92. 3 

Its thermoplastic point is 110-115C, therefore it can be sterilized by boiling 
if done with care, but it tends to maintain the shape that it is boiled in. It is 

19iO Ca< * at annua * nleet ' n £’ American Urological Association, Washington, D. C., June I, 

' Ingraham, F. D., Alexander, E., Jr. and Matson, D. D.: Synthetic plastic materials in 
surgery. X. Eng. J. Med., 236: 3G2-36S; -102-107, 10-17. 

j Meyers, L.: Intravenous catheterization. Am. J. Xurs., 45: 030-031, 1045. 

Ingraham. I. D., Alexander, E., Jr. and Matson, D. D.: Polyethylene, a new syn¬ 
tactic plastic for use in surgery. J. A. M. A., 135: S2-S7. 1047. 

Ingraham. I. I)., Alexander, E., Jr. and Matson, D. D.: The use of synthetic plastic 
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- .! polyethylene tubing used in this work was supplied by the Supermini Manufartur- 

s ' oinpanv of Boston and converted into catheters by one of the authors (II. p. B.). 
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flexible and pliable, yet strong and resilient. Its chemical and physical properties 
make it adaptable commercially for the extrusion of tubing of varying sizes. 
In the pure state it _ s quite inert and therefore there is minimal tissue reaction to 
it. Its water repellent or nonwetting properties are similar to those of paraffin 
which it resembles in appearance. Since the water repellent and nonclotting 
properties are directfy proportional, it is obvious that blood coagulation is 
markedly delayed in polyethylene tubing as has been demonstrated by Donovan 
and Zimmermann. 10 This plastic is nonopaque to the x-ray; it will be shown later 
that this disadvantage is easily circumvented. 

COMPARISON OF POLYETHYLENE CATHETER WITH ORDINARY URETERAL CATHETER 

At the outset we wish to emphasize that it is not being suggested that poly¬ 
ethylene catheters be used to replace the ordinaiy ureteral catheter but rather to 



Fig. 1. .4, illustrates irregular inner surface of a 5F woven ureteral catheter. Inter¬ 
woven fibers and multiple interstices can be easily seen. B, illustrates smooth, waxy inner 
surface of a 5F polyethylene ureteral catheter. C, illustrates cross sections of comparable 
woven (left) and polyethylene (right) ureteral catheters respectively of same outside di¬ 
ameters. Larger lumen of polyethylene catheter is clearly demonstrable on reader’s right. 

supplement the latter in certain instances. The interior surface of the woven 
ureteral catheter in common use today is shown in figure 1, A. The extreme 
irregularity and the multiple interstices stand out in sharp contrast to the 
smooth inner surface of the polyethylene catheter exhibited in figure 1, B- It is 
obvious that the surface of the former would predispose to deposition of the 
constituents of urine and blood coming in contact with it. The smooth surface of 
polyethylene facilitates mechanical cleansing and therefore sterilization by soak¬ 
ing can be accomplished with greater confidence. Prolonged soaking in no way 
affects polyethylene as it is impervious to acids, alkalies, alcohol, ether and ace¬ 
tone. A comparison of size for size of the two types of catheter (fig. 1, C) shows 

10 Donovan. T. J. and Zimmerman, B.: The effect of artificial surfaces on blood coagu¬ 
lability with especial reference to polyethylene. J. of Hernat.. 4: 13KM31G, 1949. 





PLASTIC URETERAL AND URETHRAL CATHETERS 


ST 


that the polyethylene has a larger lumen. This fact is further demonstrated by a 
comparative table of inside and outside diameters (table 1). In most cases the 
actual lumen area is twice as great in the polyethylene catheter. The nonclotting 
properties 10 a? well as the larger lumen decrease the tendency for obstruction by 
blood clot, exudate, and urinary salts. It is our impression, however, that over a 
period of weeks the deposition of exudate and urinary salts may oceasionally 
occitr in or on the polyethylene catheter. 

Owing to the inert nature of pure polyethylene there is a minimal tissue 
reaction * The implications of this property are obvious. In no case in otn ex¬ 
perience has a polyethylene catheter been expelled from the ureter. This is a 
distinct advantage and in contrast to the general experience with inlying woven, 
ureteral catheters. This fact is attributable to the inertness, malleability and 
resiliency of polyethylene which allows the catheter to conform to the course of 
the ureter without significantly altering ureteral dynamics. 


Table!. Comparison of lumen of mot cn and polyethylene ureteral catheters of some 

circumference 
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It i- abo believed that the resiliency of the polyethylene catheter renders it 
l<Vs likely to damage the ureter in the process of passing it up an obstructed 
ureter. In only 1 case have we been unable to pass a polyethylene catheter when a 
"oven ureteral catheter could be passed. 

I lie cost of polyethylene catheters is much less than that of ordinary ureteral 
catheters since the material is extruded in mass quantities rather than being 
woven as a tube and covered with a lacquer or varnish. Finally, both during use 
and storage the polyethylene catheter maintains its innate physical properties 
corw-tently for a longer period of time. 

clinical .application of polyethylene catheters to prolonged ureteral 

drainage 

Hip characteristic.' of polyethylene tubing previously described make it 
adaptable to me in a variety of conditions of the mid and upper urinary tract. 
1 la- larger smooth lumen, resiliency, malleability, nonwetting property and 
increased tt--uo tolerance of these catheters make them effective in the manage¬ 
ment of the following conditions; 

1. Bleeding win the mini prlri* and obstruction by bland clot. The diminished 
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tendency for blood to clot in these tubes allows for improved drainage and 
likewise for a more successful evacuation of organized clot from the pelvis. 
The striking improvement in 2 such cases is illustrated in figures 2 and 3. They 



Fig. 2. J. A., a man aged 52, had multiple calculi in right kidney. Nephrolithotomy, 
right; nephrostom 3 '. Ten days after operation, passage of blood and clots down right ureter 
as well as leakage of urine from flank. Polyethylene catheter 7F was passed. A shows ir¬ 
regularity of pelvis due to retained clot and extrarenal extravasation owing to failure of 
pelvis to heal caused by blood clot in pelvis and ureter. B shows retrograde pyelogram after 
7 days of drainage with a polyethylene catheter. Pelvis is completely healed and free of 
blood clot. 



Fig. 3. G. T., a man aged 37, had right staghorn calculus, hypoplasia of left kidney and 
bilateral pj-elonephritis. Nephrolithotomy, right; nephrostomj'. Complication: Persistent 
fistula in flank and repeated passage of blood clot down ureter starting on eleventh post¬ 
operative day. With polyethylene catheter drainage of renal pelvis, bleeding ceased in 24 
hours and drainage became clear except for aspiration of organized clot. A, retrograde py¬ 
elogram shows distortion of the pelvis bj' retained blood clot. B, retrograde pj'clogram (4 
cc) 7 days later when drainage was clear shows no evidence of remaining clot in renal pel¬ 
vis. Urinary fistula in flank was healed 4S hours after polyethylene catheter drainage had 
been instituted. 

may be emplo 3 r ed similarky in selected cases of nonoperative traumatic injury 
of the kidney, when operation is being withheld, and in borderline cases of severe 
contusion or partial rupture of the kidney. Efficient drainage and evacuation of 
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clots accomplish decompression of the pelvis, diminished congestion and ariest 
of hemorrhage. 

2. Obstruction of ureter by infection or stone. The increased tissue tolerance and 
diminished tendency to expulsion as well as the larger lumen of these cathetei s 
confer an advantage in such cases for prolonged effective drainage. Figure 4 
illustrates the usage in such an instance. 



I it. 4. It. H., man aged 42. Ureteral calculus obstructing left ureter; pyelonephri tis 
left. Ureterolithotomy, left lower third Complication - Hydronephrosis, left, secondary to 
ureteritis, asymptomatic and discovered by excretory urography 3 weeks after ureterolithot¬ 
omy. .1 shows dilatation of left renal pelvis and ureter at this time. B shows retrograde py- 
ologram (4 cc) after 7 days’ drainage with a polyethylene catheter. Previous dilatation is 
notably absent. C, excretorv urogram at 15 minutes 4 months later shows a normal pvelo- 
grani 

3. Preliminary drainage of infected hydronephrosis or pyonephrosis. It seems 
dmt improved ureteral and renal drainage may be effectively accomplished in 
some patients in this category, at times obviating the necessity for a nephrostomy 
ln KTiouMy ill patients, as shown in figure 5. In t his case inflammation and edema 
of the ureter improved during the presence of an inlying polyethylene catheter 
ils twidenecd by urine being passed around the catheter which was functioning 
sat i-fnrlorily. A striking decrease in the size of tlie kidney in this ease was mani- 
fc-dod by physical and roentgenographic signs. 

-f. Ratal rnlruli and sulfonamide crystallnria. It is believed that more success¬ 
ful therapy directed toward dissolution of renal calculi by lavage may be accom¬ 
plished by utilizing polyethylene catheters as the pathway of Ingres', and egress 
of solution M of Suhv and Albright. Success has been experienced by many in 
*he management of sulfonamide crystallnria with the ordinary ureteral catheter; 
advantage may ho gained in the more difficult cases with plastic catheters. 
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Fig. 5 K. \V., woman aged 53 Diabetes mellitus; severe necrotizing pyelonephritis, 
left Postopeiative nephrectomy, right, 4 months previously' for pyonephrosis Complica¬ 
tion- Anuria due to necrotizing pyelonephritis and ureteritis with obstruction of ureter 
by debris for 48 hours prior to admission. Left kidney was greatly enlarged, easily palpable 
and tender. A shows enlarged left renal shadow extending down almost to crest of ilium. 
B, retrograde pyelogram (4 cc) 2 weeks after polyethylene catheter drainage was instituted 
shows kidney definitely' diminished in size and with loss of calyceal detail owing to necro¬ 
tizing infection. Edema of ureter subsided enough while the catheter was in place to permit 
urine to pass around it into bladder to extent of several hundred cubic centimeters daily. 
Technique of drainage avoided necessity for nephi ostomy in a moribund patient for 4 weeks 
at the end of which time she expired of renal insufficiency. 



Fig. G. F. YV., man aged 55 Ureteral calculus, left; acute pyelonephritis and hydrone¬ 
phrosis, left. Ureterolithotomy-, left Complication. Owing to severe degree of localized 
ureteritis and pyelonephritis polyethylene catheter drainage of the left renal pelvis was 
instituted through ureterostomy opening at time of operation. Retrograde pyelogram J- 
days after operation with polyethylene catheter still in place. Some calyceal dilatation 
still present Prompt healing of ureter occurred upon lemoval of catheter and the patient 
continued to be well 2 months later without symptoms 
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5 When poslopcraiuc diainacie is moled, a Uieteiostomy, pyelostomy and 
nephiO'tomj : The nonclotting piopei ties and excellent tolerance by tissues make 
pohetlnlene tubing desirable for these puiposes Figtne 0 illustrate* a \ei.^ 
satisfactory iesult. obtained m the face of acute sepsis, of such usage Ftguie > 
illustrates the tne of a plastic catlietei aftei tueteial meatotomy or aftei suigical 
excision of a poition of the bladdei oi eiectiocoagulation in pioxinntv to the 
ureteral orifice. The use of such catheters foi pyelostomy oi nepln ostomy is 
equally as applicable; tins was fust discussed and emphasized by Fenis and 
Grindlay 6 



I u. 7 E B , min need Ureterd c*dculu« left L'reier.d menotonn (cvsto'copic) 
Comphcnicm Hcmorrlnce from ureterovesical junction Cv stotonw . remov al of calculus 
and clcctroco urulaiion of bleeder n.i« c irricd out Mcitotomv splinted for 7 divsuith 
*1° s pohethvlene culictcr with pood toleration utd pood result Retrocride pveloEr.un 
catheter in place uul a normal rend pelvis 1 week liter Tint technique ln« been 
found to he useful after removal or clcctroco lcul ition of painlloniis in or about ureteric 
orifice- 


h Pveloplasty, uveteioplastv and urethroplasty: Some contioversy exists in 
rez-anl to the me of splints m plastic surgery of the ui mary tract When the opera¬ 
tor desires and feeF the necessity foi U'ing a splint that al'O scrv es a* an effective 
dram, lie ni.n wiselv choo'e a plastic inaieual to accomplish his purpose Figure S 
illustrates the result obtained m the treatment of a traumatic stuctiuc of the 
uruhra in a xoung boy Pursuant to this expenencc the roiison.ilnc man a gc- 
utent of filiform i.diber strictures causing acute urinary retention has been sue- 
't'sfulh expedited in a number of t-ees In these surgical intervention Ini' been 
avoided or del noil until the p incut's condition was unproved 

iobvinvl .uetate his abo been found to be quite snti~factore for urethral 
drunuy toUovvmc pro't.itevlomv and repair of urethral stricture However for 
!<,, 's *' nn dram me tlie niaternl avail ible to u- showed a greater susceptibility 
*" di position of i alt .munis sups mid oxud ite th in did pohethvlene We believe 
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Fig. 5. K. W., woman aged 53. Diabetes mellitus; severe necrotizing pyelonephritis, 
left. Postoperative nephrectomy, right, 4 months previously for pyonephrosis. Complica¬ 
tion: Anuria due to necrotizing pyelonephritis and ureteritis with obstruction of ureter 
by debris for 48 hours prior to admission. Left kidney was greatly enlarged, easih r palpable 
and tender. A shows enlarged left renal shadow extending down almost to crest of ilium. 
B, retrograde pyelogram (4 cc) 2 weeks after polyethylene catheter drainage was instituted 
shows kidney definitely diminished in size and with loss of calyceal detail owing to necro¬ 
tizing infection. Edema of ureter subsided enough while the catheter was in place to permit 
urine to pass around it into bladder to extent of several hundred cubic centimeters daily. 
Technique of drainage avoided necessity for nephrostomy in a moribund patient for 4 weeks 
at the end of which time she expired of renal insufficiency. 



Fig. 6 . F. W., man aged 55. Ureteral calculus, left; acute pyelonephritis and hydrone¬ 
phrosis, left. Ureterolithotomy, left Complication: Owing to severe degree of localized 
ureteritis and pyelonephritis polyethylene catheter drainage of the left renal pelvis was 
instituted through ureterostomy opening at time of operation. Retrograde pyelogram 1- 
days after operation with polyethylene catheter still in place. Some calyceal dilatation 
still present. Prompt healing of ureter occurred upon removal of catheter and the patienl 
continued to be well 2 months later without sj-mptoms. 
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5. I!7/r-- poi‘oprrat f drainage is needed, a. X. reterostomy. pyelosiomy and 
nephrostomy: The none-lotting properties and excellent tolerance by tissues make 
polyethylene tubing desirable tor these purposes. Figure 6 illustrates a \ery 
satisfactory result, obtained in the face of acute sepsis, of suc-b usage. Figure • 
illustrates the use of a plastic catheter after ureteral meatotomy or alter surgical 
c-xcirion of a nortion of the bladder or electrocoagulation in proximity to the 
ureteral orifice. The use of such catheters tor pyelostomy or nephrostomy is 
equaliv as anplicahlet this was first discussed and emphasized by Fem^ and 
Grindky/ 



Fir, 




-7. E. B.. man aged 2*. Ureteral calculus, left. Ureteral meatotomy ‘.cystoscopicb 
.•ration: Hemorrhage from ureterovesical junction. Cystotomy, removal of calculus 
'■ctrrooasulation of bleeder 'vas carried out. Meatotomy mas splinted for? days v.-ith 
pr;-ethylene catheter v.ith rood toleration and good result. Retronra.de pyelogram 
catheter in place and a normal renrd i-elvis 1 week Eater. This technique has i>een 
to !*•? useful after removal or electrocoagulation of papillomas in or about ureteric 


’• X’yelopla-ty. ureteroplasty and urethroplasty: come controversy exists in 
ncapl to the use of splints in plastic surgery*of the urinary tract. When the opera- 
tor ib-dre- and feels the necessity for using a splint that also serves as an effective 
‘•>r:.. , n. he may \vi-e[y clioon? a plastic material to accomplish hi* purpo-e. Figure S 
bl’t-tmtc.- the remit obtained in the treatment of a traumatic stricture of the 
'trwim in a young boy. Pursuant to this experienee the conservative manage* 
rn< n * iditorm caliber strictures cau-ing acute urinary retention ha* been .-uc- 
ally expciiited in a number ot ca*e>. In the-e surgical intervention has been 
. ! "d °r delayed until the patient's condition was improve-]. 

1 "*y vinyl acetate ha* a!-o been found to bo quite -ati-faetorv for urethral 
'manage following pn>*iatectomy and repair of urethral -tricture. However for 
,r rm drainage the material available to u- .-bowed a greater -u-'-ejitibilitv 
'-T ''Uiori calcan-ou- .-alt- and exudate than did pilvethvlonc. We believe 
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that the polyvinyl acetate was contaminated by a plasticizer which would rep¬ 
resent an impurity predisposing to such deposits. 

c. Cystostomy: From time to time the urologist is faced with the necessity 
for prolonged drainage of the urinary bladder via the suprapubic route. The 
modern synthetic or gum rubber catheter has been an improvement for all types 
of urinary drainage. However certain advantages have been observed in the use 
of polyethylene catheters for cystostomy at The Children’s Medical Center 
by Swenson 11 especialty in the patient having a paralytic bladder accompanying 
congenital abnormalities of the central nervous and genito-urinarv systems 



Fig. S. Boy aged 9. Multiple fractures of pelvis with rupture of urethra (1 year before 
seen by authors); traumatic stricture of urethra; vesical calculi. Combined abdomino¬ 
perineal repair of vesical neck and plastic repair of urethra with removal of vesical calculi 
(Massachusetts Hospital School for Crippled Children). A, cysto-urethrograin, oblique 
view, that outlines very small stricture of bulbomembranous urethra. Extraneous opaque 
shadow behind bladder is lipiodol instilled elsewhere at time of accident. Following excision 
and repair of stricture around a No. 15 polyvinyl acetate tube, primary healing took place. 
Tube was left in place for 3 weeks before removal. It was noted that calcareous deposits on 
portion of tube in bladder did take place though not to sufficient degree to cause any diffi¬ 
cult}' with drainage. B, cysto-urethrogram 6 months after operation shows improved 
caliber of urethra. There was less urethritis than is usually seen when rubber catheters 
are used in similar cases. 

They have fotmd that satisfactory suprapubic drainage can be accomplished for 
months through a Xo. 9 polyethylene catheter and this may be changed every 3 
weeks without fear of obstruction by calcareous deposition and with minimal 
tissue reaction. The characteristics of the pure plastic tube have been of the same 
advantage for vesical drainage as for ureteral, urethral and renal drainage. 

d. Cutaneous ureterostomy: It is possible that there may be an efficacy to 
the use of plastic catheters adapted to drainage of ureterocutaneous implants. 
Our experience in this field is limited to one instance of renal and vesical tuber¬ 
culosis wherein relief of superficial stenosis of the ureterocutaneous anastomosis 
was accomplished by drainage with a polyethylene catheter. 

e. Other fields of surgery: Without doubt the best clinical indication of the 
tolerance by tissues of polyethylene is found in the work of Matson and Dees 
and Matson 9 who have treated hydrocephalus by polyethylene catheter drainage 
of the cerebrospinal fluid into the ureter. These catheters have been inlying m 
the ureter and spinal canal with perfect function for over 2 years in some pa- 

11 Swenson, O., Rhinelander, H. F. and Merrill, K., Jr.: A method for controlling uri- 
narv incontinence. Surgery, 26: 405-412, 1949. 

« Matson, D. D. and Dees, J.: Personal communication. 


PLASTIC URETERAL AND URETIIRAL CATHETERS 


93 


tients. In the field of general surgery it seems to us that they would be particu¬ 
larly valuable in biliary surgery, especially where plastic procedures are necessary 
on the common duct. 

TECHNICAL SUGGESTIONS TO AID IN THE USE OF PLASTIC CATHETERS 

On the basis of our experience with plastic catheters during the last two 
years it is anticipated that the following suggestions may be helfpul to others 
using them. No marking or radio-opaque medium should be placed on the outside 
of the catheter as this destroys the inertness of the polyethylene. If a graduated 
woven catheter is passed inside the polyethylene catheter, the markings can be 
distinctly seen through the transparent plastic and the distance passed up the 
ureter accurately measured. A 3.5F woven catheter can be used in the smaller 
sizes and a 4F or fty for the larger. With the woven catheter inside, the lumen 
of the polyetheylene catheter becomes radio-opaque. In addition the inside cathe¬ 
ter aids in the passage up the ureter by rendering the polyethylene less flexible. 

The experience of being unable to pass a polyethylene catheter beyond an 
obstruction in the ureter has been met and this difficulty solved by inserting a 
lubricated woven catheter into its lumen during the catheterization. The inner 
catheter is then easily removed without disturbing the position of the outer 
polyethylene tube. 

Sterilization is best achieved by 1) rinsing with phisoderm or another effec¬ 
tive detergent; 2) flushing with saline; 3) soaking in 1:500 zephiran, 1:1000 
urolocide or their equivalent for 12-18 hours; or 4) they may be safely formali- 
nized after thorough cleansing by 1 or 2. 

The location of the catheter can be checked from time to time by injecting a 
small amount of radio-opaque medium into the catheter and simultaneously 
making a roentgenogram as shown in figures 2, 3, 5, 6 and 7. 

SUMMARY 

The chemical and physical properties of polyethylene catheters are reviewed. 

ie advantages of these catheters for drainage are described and cases illustrat- 
ln g their use are presented. Suggestions which aid in their use are offered. 
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c. Cystostomy: From time to time the urologist is faced with the necessity 
for prolonged drainage of the urinary bladder via the suprapubic route. The 
modern synthetic or gum rubber catheter has been an improvement for all types 
of urinary drainage. However certain advantages have been observed in the use 
of polyethylene catheters for cystostomy at The Children’s Medical Center 
by Swenson" especially in the patient Inning a paralytic bladder accompanying 
congenital abnormalities of the central nervous and genito-urinary systems 



Fig. S. Boy aged 9. Multiple fractures of pelvis with rupture of urethra (1 year before 
seen by authors); traumatic stricture of urethra; vesical calculi. Combined abdomino¬ 
perineal repair of vesical neck and plastic repair of urethra with removal of vesical calculi 
(Massachusetts Hospital School for Crippled Children). A, cvsto-urethrogram, oblique 
view, that outlines very small stricture of bulbomembranous urethra. Extraneous opaque 
shadow behind bladder is lipiodol instilled elsewhere at time of accident. Following excision 
and repair of stricture around a Xo. 15 polyvinyl acetate tube, primary healing took place. 
Tube was left in place for 3 weeks before removal. It was noted that calcareous deposits on 
portion of tube in bladder did take place though not to sufficient degree to cause any diffi¬ 
culty with drainage. B. eysto-urethrogram (i months after operation shows improved 
caliber of urethra. There was less urethritis than is usually seen when rubber catheters 
are used in similar cases. 

They have found that satisfactory suprapubic drainage can be accomplished for 
months through a Xo. 9 polyethylene catheter and this may be changed every 3 
weeks without fear of obstruction by calcareous deposition and with minimal 
tissue reaction. The characteristics of the pure plastic tube have been of the same 
advantage for vesical drainage as for ureteral, urethral and renal drainage. 

d. Cutaneous ureterostomy: It is possible that there may be an efficacy to 
the use of plastic catheters adapted to drainage of ureterocutaneous implants. 
Our experience in this field is limited to one instance of renal and vesical tuber¬ 
culosis wherein relief of superficial stenosis of the ureterocutaneous anastomosis 
was accomplished by drainage with a polyethylene catheter. 

e. Other fields of surgery: Without doubt the best clinical indication of the 
tolerance by tissues of polyethylene is found in the work of Matson and Dees u 
and Matson 9 who have treated hydrocephalus by polyethylene catheter drainage 
of the cerebrospinal fluid into the ureter. These catheters have been inlying in 
the ureter and spinal canal with perfect function for over 2 years in some pa- 

11 Swenson, O., Rhinelander, H. F. and Merrill. K., Jr.: A method for controlling uri- 
narv incontinence. Surgery, 26: 405-112, 1949. 

is Matson, D. D. and Dees, J.: Personal communication. 
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tients. In the field of general surgery it seems to us that they would be particu¬ 
larly valuable in biliary surgery, especially where plastic procedures are necessary 
on the common duct. 

TECHNICAL SUGGESTIONS TO AID IX THE USE OF PLASTIC CATHETERS 

On the basis of our experience with plastic catheters during the last two 
years it is anticipated that the following suggestions may be helfpul to others 
using them. No marking or radio-opaque medium should be placed on the outside 
of the catheter as this destroys the inertness of the polyethylene. If a graduated 
woven catheter is passed inside the polyethjdene catheter, the markings can be 
distinctly seen through the transparent plastic and the distance passed up the 
ureter accurately measured. A 3.5F woven catheter can be used in the smaller 
sizes and a 4F or c" 7 for the larger. With the woven catheter inside, the lumen 
of the polyetheylene catheter becomes radio-opaque. In addition the inside cathe¬ 
ter aids in the passage up the ureter by rendering the polyethylene less flexible. 

The experience of being unable to pass a polyethjdene catheter beyond an 
obstruction in the ureter has been met and this difficulty solved by inserting a 
lubricated woven catheter into its lumen during the catheterization. The inner 
catheter is then easilj' removed without disturbing the position of the outer 
polyethylene tube. 

Sterilization is best achieved bj r 1) rinsing with phisoderm or another effec¬ 
tive detergent; 2) flushing with saline; 3) soaking in 1:500 zephiran, 1:1000 
urolocide or their equivalent for 12-18 hours; or 4) thej r maj r be safely formali- 
nized after thorough cleansing by 1 or 2. 

The location of the catheter can be checked from time to time bj' injecting a 
small amount of radio-opaque medium into the catheter and simultaneous^ 
making a roentgenogram as shown in figures 2, 3, 5, 6 and 7. 

SUMMARY 

^ The chemical and physical properties of polj’-ethjdene catheters are reviewed, 
dhe advantages of these catheters for drainage are described and cases illustrat¬ 
ing their use are presented. Suggestions which aid in their use are offered. 



92 


HATHORX P. BROWX AND J. HARTWELL HARRISOX 


that the polyvinyl acetate was contaminated bj r a plasticizer which would rep¬ 
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c. Cystostomy: From time to time the urologist is faced with the necessity 
for prolonged drainage of the urinary bladder via the suprapubic route. The 
modern synthetic or gum rubber catheter has been an improvement for all types 
of urinary drainage. However certain advantages have been observed in the use 
of polyethylene catheters for cystostomy at The Children’s Medical Center 
by Swenson 11 especially in the patient having a paralytic bladder accompanying 
congenital abnormalities of the central nervous and genito-urinary systems 



Fig. S. Boy aged 9. Multiple fractures of pelvis vith rupture of urethra (1 year before 
seen by authors); traumatic stricture of urethra; vesical calculi. Combined abdomino^ 
perineal repair of vesical neck and plastic repair of urethra with removal of vesical calculi 
(Massachusetts Hospital School for Crippled Children). A, cysto-urethrogram, oblique 
view, that outlines very small stricture of bulbomembranous urethra. Extraneous opaque 
shadow behind bladder is lipiodol instilled elsewhere at time of accident. Following excision 
and repair of stricture around a Xo. 15 polyvinyl acetate tube, primary healing took place. 
Tube was left in place for 3 weeks before removal. It was noted that calcareous deposits on 
portion of tube in bladder did take place though not to sufficient degree to cause any diffi¬ 
culty with drainage. B, cysto-urethrogram 6 months after operation shows improved 
caliber of urethra. There was less urethritis than is usually seen when rubber catheters 
are used in similar cases. 

They have found that satisfactory suprapubic drainage can be accomplished for 
months through a Xo. 9 polyethylene catheter and this may be changed every 3 
weeks without fear of obstruction by calcareous deposition and with minimal 
tissue reaction. The characteristics of the pure plastic tube have been of the same 
advantage for vesical drainage as for ureteral, urethra] and renal drainage. 

d. Cutaneous ureterostomy: It is possible that there may be an efficacy to 
the use of plastic catheters adapted to drainage of ureterocutaneous implants. 
Our experience in this field is limited to one instance of renal and vesical tuber¬ 
culosis wherein relief of superficial stenosis of the ureterocutaneous anastomosis 
was accomplished by drainage with a polj'etlrylene catheter. 

e. Other fields of surgery: Without doubt the best clinical indication of the 
tolerance bv- tissues of polyethylene is found in the work of Matson and Dees 12 
and Matson 9 who have treated hydrocephalus bj- polyethylene catheter drainage 
of the cerebrospinal fluid into the ureter. These catheters have been inlying in 
the ureter and spinal canal with perfect function for over 2 years in some pa- 

11 Swenson, O., Rhinelander, H. F. and Merrill, K., Jr.: A method for controlling uri- 
narv incontinence. Surgery, 2S: 405-412, 1949. 
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tients. In the field of general surgery it seems to us that they would be particu¬ 
larly valuable in biliary surgery, especially where plastic procedures are necessary 
on the common duct. 

TECHXICAL SUGGESTION'S TO AID IX THE USE OF PLASTIC CATHETERS 

On the basis of our experience with plastic catheters during the last two 
years it is anticipated that the following suggestions may be helfpul to others 
using them. Xo marking or radio-opaque medium should be placed on the outside 
of the catheter as this destroys the inertness of the polyethylene. If a graduated 
woven catheter is passed inside the polyethylene catheter, the markings can be 
distinctly seen through the transparent plastic and the distance passed up the 
ureter accurately measured. A 3.5F woven catheter can be used in the smaller 
sizes and a 4F or o' 7 for the larger. With the woven catheter inside, the lumen 
of the polvethe}dene catheter becomes radio-opaque. In addition the inside cathe¬ 
ter aids in the passage up the ureter by- rendering the polyethylene less flexible. 

The experience of being unable to pass a polyethylene catheter bej r ond an 
obstruction in the ureter has been met and this difficulty solved by inserting a 
lubricated woven catheter into its lumen during the catheterization. The inner 
catheter is then easily removed without disturbing the position of the outer 
polyethylene tube. 

Sterilization is best achieved bj r 1) rinsing with phisoderm or another effec¬ 
tive detergent; 2) flushing with saline; 3) soaking in 1:500 zephiran, 1:1000 
urolocide or their equivalent for 12-18 hours; or 4) thej" may be safely formali- 
nized after thorough cleansing by 1 or 2. 

The location of the catheter can be checked from time to time by injecting a 
small amount of radio-opaque medium into the catheter and simultaneously 
making a roentgenogram as shown in figures 2, 3, 5, 6 and 7. 

SUMMARY 

The chemical and physical properties of polyethylene catheters are reviewed. 
The advantages of these catheters for drainage are described and cases illustrat- 
ln S tllelr use are presented. Suggestions which aid in their use are offered. 
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DISCUSSION 

Dr. Frederic E. B. Foley (St. Paul, Minn.): This symposium has been forme 
the most engaging part of the week. That’s the way it is with all of us. Whether 
it’s urologic subjects or people, we find most engaging the ones we like best. Of 
all things in urology I like best this subject, much better than urologic engineer¬ 
ing! 

I have been asked to discuss the paper of Dr. Berneike and Dr. Deming. 

As usual Dr. Deming knows what he is talking about—and Dr. Berneike too. 
No one could have paid that compliment to Professor von Lichtenberg twenty 
years ago when he took American urologists by storm with his presentation of 
this subject. He had a flashy account of technique and an imnressive—even stag¬ 
gering—number of cases. But in terms of present daj r appraisal of these matters 
Professor von Lichtenberg didn’t know what he was talking about for he had 
absolutely no follow-up information concerning any of his patients. The same was 
tine of most reports preceding von Liehtenberg’s. They were engrossed in tech¬ 
nical details and had little reference to the results obtained. Actually almost half 
of those old plastic procedures were failures and were followed by secondary 
nephrectomies. 

Dr. Deming and Dr. Berneike know just exactly what was accomplished in all 
their cases—and it is a fine accomplishment. 

I urge that all technical contributions to this subject be appraised only in the 
light of actual end results as determined by follow-up information and examina¬ 
tion at long intervals after operation. I believe that particular feature of my orig¬ 
inal report concerning the Foley Y-plasty gave the operation its position rather 
than the plan of operation itself. The same appraisal can be applied to the opera¬ 
tion Dr. Berneike and Dr. Deming have described. It must be a good operation 
if it gives such results. But the plan of operation and technique of its performance 
are important in these things and I believe that is why I am asked to speak. 

In respect of these the paper of Dr. Deming and Dr. Berneike brings up five 
points listed on this lantern slide: 

1. Removal of the redundant pelvis. 

2. Use of the T-tube splint. 

3. Meticulous suturing. 

4. Lowering of the ureteropelvic junction to the most dependent part of the 
pelvis. 

5. Gradual tunneling of the pelvis into the ureter. 

Removal of the redundant pelvis and use of the T-tube splint were emphasized 
in the paper and the importance of meticulous suturing was indicated. Lowering 
of the ureteropelvic junction to the most dependent part of the pelvis and gradual 
tunneling of the pelvis into the ureter were not mentioned. 

Removal of the redundant pelvis much improves the appearance in the post¬ 
operative pyelo-ureterogram, but does not affect the S3 r mptomatic or functional 
result or clearing of infection. 
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The T-tube drain and splint are better than a splint entering through a nephrot¬ 
omy, but have no advantage, that I can see, over my plan of a splinting catheter 
entering through a stab opening in the pelvis and a pyelostomy tube for con¬ 
tinuous or interval irrigations. If fenestrations are cut in the splinting catheter 
over the segment lying in the pelvis it will serve the same good purpose of pelvic 
drainage served by the T-tube and is more smoothly removed. 

Meticulous suturing is of paramount importance. Note that Dr. Deming and 
Dr. Berneike mention the use of 5-0 chromic catgut sutures. Nonabsorbable 
material never should be used. Knowing Dr. Deming as I do, I know the sutures 
were well placed and gave accurate approximation. That is of prime importance. 
This along with a fundamentally sound plan of operation explains the good 
results much more than resection of the pelvis or the T-tube. 

The operation described puts the ureteropelvic junction at the most dependent 
part of the pelvis which is an important feature of any operation for this purpose. 
If high insertion is not corrected a one-way membrane valve similar to the 
ureterovesical valve will be left. This detail of technique should be more empha¬ 
sized. 

My discussion of this subject would not be complete or typical without refer¬ 
ence to the Y-principle in all such operations. Instead of abrupt passage from the 
big pelvis to the small ureter by end to side anastomosis, the pelvis should be 
given a V-shaped flap as formed by the limbs of a Y-incision. This V-shaped 
flap of pelvis should be approximated into a longitudinal incision in the ureter as 
would be formed by the stem of a Y. The V-shaped flap of pelvis and longitudinal 
incision in the ureter when accurately approximated make a gradual funnel. This 
is important. 

Dr. Berneike and Dr. Deming have made an excellent contribution showing 
what a well planned operation and its good performance can accomplish in this 
exacting field of urologic surgery. Nothing I have said is intended as unfavorable 
criticism. I only hope my discussion points out important details of technique as 
I see them, and will be well received by all of you—particularly the authors to 
whom I am grateful for the opportunity to contribute these remarks—which are 
an embelishment a little on the order of gilding the lily. 

Dr. William J. Engel (Cleveland, O.): I have followed with interest Dr. 
Davis’ reports on intubated ureterotomy since he first presented this procedure 
in 1943. His continued use of the method evidently has increased his enthusiasm. 

We have adopted this operation only to a limited extent because of a reluc¬ 
tance to employ an indwelling rubber ureteral tube for the long period recom¬ 
mended. I believe that an indwelling rubber tube in any hollo\v viscus acts as 
a foreign body which produces irritation and an inflammatory reaction and 
often favors infection. Eurthermore, if pressure points exist, actual necrosis of 
the wall of the viscus may occur. This has been observed in the esophagus and 
intestinal tract as the result of a Miller-Abbott tube, in the urethra at the 
penoscrotal junction from a urethral catheter used with traction, and similar 
damage undoubtedly could occur in the ureter. Dr. Davis notes that strictures 
have developed where the end of the tube laj' in the ureter, and it is reasonable 
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to suppose that the same situation could result at any point where pressure 
might be exerted against the tube. 

We are all familiar with the frequent association of infection and even stone 
formation in patients who are obliged to have nephrostomy or pyelostomy 
tubes. Although infection may be controlled partially’' with today’s antibiotics 
and chemotherapeutic agents, the tissue response to this infection is all too 
often a fibrosis with subsequent contraction and stricture formation. AVe have 
seen cases of late stricture. Dr. Davis reports that some of his failures are due 
to recurrent stricture; can he say that this is not the result of a foreign body 
reaction, plus infection, resulting from the prolonged presence of the rubber 
tube? 

I gather from his paper that encrustation of the tube from urinary salts has 
been somewhat of a problem. I should like to ask if this is always easily con¬ 
trolled by irrigation with special solutions? Also, what part encrustation may 
play in his cases of recurrent stone formation? 

AAdietlier these objections will be overcome by the use of the newer plastic 
tubing remains to be seen. There is already’ rather conclusive evidence that 
urinary salts will not adhere to the plastic surfaces and, while early reports 
indicate that there is little tissue reaction to this material, I believe the final 
answer is not yet at hand. The paper of Drs. Brown and Harrison helps to 
answer some of these points, I think. 

If one employ’s this operation I am sure it is extremely’ important to observe 
the precautions and follow the detail to which the author has called attention. 
I should like to emphasize two points he has made. The first is the importance 
of maintaining the ureter in a straight line. In one of our patients the splinting 
tube was brought out through the incision with resulting angulation of the 
ureter, which now appears to be a point of obstruction. There is recurrent hydro¬ 
nephrosis with stone and intermittent renal pain. 

A recent case illustrates the importance of fixing the splinting catheter. The 
preoperative py’elogram presented a hydronephrosis and displacement of the 
ureter which was thought to be retrocaval. At operation a congenital ty’pe of 
stricture was disclosed and, though the ureter did pursue a course medially 
behind the vena cava, it was not a circumcaval ureter. The stricture was divided 
as Dr. Davis has described, with the Ramstedt principle, and poly’ethydene tub¬ 
ing was introduced downward into the bladder (later recovered cy’stoscopically’) 
and upward to the kidney’ pelvis. We did not introduce a py’elostomy’ tube nor 
fix the upper end of the ureteral tube; herein apparently’ lay’ our error, the 
splinting catheter did not maintain its proper position, slipped down until it no 
longer served its purpose, and had to be removed. Postoperative films show 
hy’dronephrosis with obstruction at the point of operation and, while the patient 
is without significant symaptoms, we fear the hy’dronephrosis may’ become pro¬ 
gressive. 

I am sure we have all been searching for a better method of dealing with 
ureteral strictures and ureteropelvic obstructions and have experienced unsatis¬ 
factory’ results from attempting various plastic procedures. I believe we will all 
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agree that this method suggested by Dr. Davis has a definite appeal and if the 
plastic tubing will overcome the objections \\e associated nith lubbei, I am suie 
the procedure will receive wide acceptance in solving what, has been a difficult 
problem in urologic surgery. 

Dr. Charles E. Rieser (Atlanta, Ga.): The paper of Doctors Brown and 
Harrison is timely. I am sure that many in the audience have been curious con¬ 
cerning the workability and efficiency of catheters made of plastic materials. It 
is only by an accumulation of personal experiences such as those reported here 
today that proper evaluation of new modalities results. 

I should like to confine my remarks to the use of polyethylene catheters 
employed as a splinting material in the ureteropyeloplasty operations. Previous 
personal experience using latex rubber splinting tubes, such as the Mclver or 
Cumming types, has been somewhat disappointing due to the deposits of cal¬ 
careous grit on that portion of the catheter in contact with the urine. This 
material is deposited as early as the second week postoperatively. This would 
occur in spite of means prescribed to provide for acidification of the urine. 

Since polyethylene seemed so well tolerated by the tissues even when in 
contact with the urine, its usage as a splinting catheter was suggested. Although 
my personal experience has been limited to only one case, my impression was 
not favorable. This material is so rigid and lacking in flexibility that it causes 
boning and angulation, two very undesirable features which could vitiate the 
results of the operation. 

Mr. Out win of C. R. Bard Inc. recently made a new type of splinting catheter 
nephrostomy tube combination impregnated with silver salt, after the suggestion 
of Dr. Ockerblad. My experience indicates that this catheter is well tolerated 
bv the tissues, does not encourage deposition of calcareous grit, and allows for 
the soft flexibility so desirable in splinting materials. However, its usage has 
been too limited for me to make any dogmatic statements concerning its final 
efficacy. 

Dr. Samuel A. A est (Charlottesville, Ya.): After hearing Dr.Foley’s learned 
discussion of this subject, I am sure you will agree that no one could be his 
resident, as was my privilege, without becoming extremely interested in surgical 
repair of obstructions of the ureteropelvic junction. I personally gained a great 
deal out of this discussion, but would like to take this opporfunity to clarify a 
few points: 


In the first place, it seems to me that this symposium might have well been 
titled one on the use of splinting tubes because their employment has been 
particularly emphasized today. It also seems to me that we are more or less 
divided up into so called “splinters” and “anti-splinters” with the former in 
t le large majority. At our clinic for the past several years, we have used a 
splinting tube following the repair of these obstructions only on rare occasions 
and we do not believe that it is indicated in any but the smallest minority of 
cases. It was my intention to report on this point at this meeting, but inertia 
prevented such a presentation. 

It has been brought out in this symposium that any particular type of opera- 
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tive procedure is not nearly so important as the performance of a correct and 
meticulous operation. Certain requirements for a good result must be met and 
these include proper suturing without tension, funneling, an adequate and de¬ 
pendent stoma and fixation of the kidney without angulation of the ureter or 
pelvis. 

I was particularly gratified to note that some of Dr. Deming’s cases were 
done without splinting catheters and that these did just as well as the ones in 
which the T or splinting tubes were used. It seems to me, and it certainly has 
been corroborated by our experience, that if no infection is present and if an 
entirely satisfactory operation can be performed, that a splinting tube of various 
types is superfluous. It only enhances the chances of infection which leads to 
more scar tissue. A splinting catheter also produces ischemia at the site of anas- 
tamosis leading to further cicatricial tissue. Scar tissue must be avoided at all 
costs and I know of no better means to eliminate or restrain scar formation to a 
minimum than to prevent urinary drainage, infection, and the insertion of foreign 
bodies such as T-tubes or inlying catheters. 

With modern antibiotics the general surgeon no longer uses fancy buttons to 
anastomose the intestine. By using antibiotics he now makes primary end-to-end 
and side-to-side anastomoses with ease without the use of inner tubes and other 
appliances. It occurred to us that primary closure of various plastic repairs of 
the renal pelvis was certainly in order in cases in which no infection was present 
and a satisfactory operative procedure could be accomplished. It is our conclu¬ 
sion that cases of uninfected primary hydronephrosis do better without such 
tubes. We simply leave a Penrose drain down to the site of anastomosis over¬ 
night. The incisions rarely leak urine and do not become infected. Antibiotics 
are usually started the morning of operation and are continued several days. 
Morbidity is shortened as well as hospitalization. 

It is admitted that there are some few cases in which the splinting tube, so 
ably presented by Dr. Davis, is life saving. This is in cases in which a satisfactory 
plastic procedure is impossible such as long narrow strictures of the lumen or 
cases in which the ureteral and pelvic wall is thickened by scar tissue. In such 
instances there is no other way than that devised by Dr. Davis. 

I think the individual surgeon should perform the type of plastic procedure 
in these cases in which he has the most confidence and can do best. At our clinic 
we find the Y-pIasty devised by Dr. Foley to be applicable to the largest number 
of cases and believe it more nearly answers the desired objective of dependent 
drainage than the others. We perform this type of procedure with primary 
closure and without the use of splinting catheters and certainty with excellent 
postoperative results. It is with these thoughts that I wanted to voice one vote 
of protest to the idea of taking all cases and assuming that a postoperative 
splinting tube or catheter is necessary. I would like to emphasize that cases 
should be selected for the use of such tubes and it is my belief that they are 
indicated in only a small percentage of cases and should not be used routinely- 

Dn. Seymour F. Wilhelm (New York, X. Y.): I agree with Dr. Foley, as 
expressed a few minutes ago, that the finer variations are not of decisive impor- 
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tance, provided the fundamental principles of plastic renal surgery are followed. 
We have already heard that the suturing must be carefully done, the stoma 
must be made wide and placed in the most dependent portion. Above all, the 
operation should be kept simple. 

The question of splinting catheters is not settled in my mind. I have used 
them a good deal but, in addition, I have also done a nephropexy in these cases 
to fix the kidney, so that the ureter and the pelvis remain in a straight line. 

(Slide) I prefer to do either a Foley Y-plastic or a side-to-side type of anasto¬ 
mosis, such as is shown here, a simple anastomosis somewhat similar to von 
Lichtenberg’s procedure in which the stoma can be made as wide as one wants 
it. In these cases, I have routine]}' employed the splinting catheter making the 
new opening at the most dependent portion of the pelvis, and have also used 
a nephrostomy tube. I have now operated on 11 such cases over the course of 
the last 13 years, with one failure in which nephrectomy was necessary. The 
other 10 cases have been followed, the longest now being a little over 13 years. 

(Slide) This is an excretory urogram of a man made in 1937. I did a simple 
side-to-side anastomosis on his single hydronephrotic kidney. I had given up 
doing resections and plications of the pelvis which I had formerly done. All I 
did was to make a wide stoma at the lowermost portion of the pelvis. This man 
has been working steadily as a post office clerk for the last 13 years and is per¬ 
fectly well. This is a slide of the excretory urogram after this time. 

In closing, I want again to congratulate the authors and the discussers of 
these splendid papers. 

Dr. Clyde L. Dexiixg (New Haven, Conn.): I should like to thank Dr. Foley 
for his kindh' discussion of our paper, and I would like to sa} r that we did not 
attempt this procedure to replace Dr. Foley’s Y-plasty procedure, because we 
have great respect for it and we appreciate it as a contribution. 

Dr. Vest has divided us into splinterers and non-splinterers. I feel like the 
fellow on the football field; when I am on the offensive, I do not use a splint, 
but when I am on the defensive, I am going to use a splint. 

This series of cases which we have given you represents the treatment of 
rather large fydronephroses which have had either aberrant vessels or a rather 
tight, prolonged, elongated stricture. We felt that we would like to produce a 
lesult which would give the final requisites which Dr. Foley placed on the screen. 
We are in full agreement with his statements. 

Y e felt that one cannot do a nephrostomy without some injury to the cortex 
the kidney. This injury involves nephrons and groups of nephrons which heal 
v ith fibrous tissue leaving ischemic areas. It must heal that way. The area may 
« small. Whether it is important or not, I do not know, but I would prefer to 
ea\e the cortex of the kidney without a scar. 

Our experience with drainage of the pelvis in these cases has not been satis¬ 
factory. We prefer other methods of drainage because there is always a little 
leakage at that area and there is a little pooling of the drainage. 

He ha\e given you the bad as well as the good results in our cases. We feel 
'at the T-tube can be used in cases of infections with lydronephrosis and that 
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the end results desired can be obtained by removal of the excess pelvis with a 
good funnel-shaped pelvic outlet and a 100 per cent functioning kidney cortex. 

Dr. David M. Davis (Philadelphia, Pa.): Intubated ureterotomy as de¬ 
scribed today stands without any competition whatever in a certain number of 
cases, namely, those in which the strictures of the ureter are multiple or in which 
a stricture is so long that no other operation ever known or described can be 
used. To this extent, it may in such cases be (and has been in a number of in¬ 
stances) an absolutely life-saving procedure. Our experience in such cases, and 
the excellent results obtained, of course made us wonder whether the same 
procedure, recommended by its simplicity, could not be used in other kinds of 
obstruction, and here, of course, it comes in competition with other methods. 

It is easy to see from what has been said today that other methods produce 
excellent results also, provided the proper principles are followed. We have used 
intubated ureterotomy in a large variety of obstructions and we find that our 
results are good. I do not believe that any frustration has been because of any 
recurrent stones. Recurrent strictures have been very few and they have usually 
been in the cases where the infection was extremely severe at the time of opera¬ 
tion, and where it was not possible to eliminate it as rapidly and as completely 
as one would like afterwards. 

I have not used the polyethylene tubes for the same reason that one other 
discusser has mentioned, namely, I thought they were too rigid and stiff. The 
polyvinyl tubes will be much more suitable. 

I would like, in view of the situation, to show three cases which I v ill iun 
through quickly. (Slide) This first case is in a little girl 18 months of age and, 
as you will see, there is, in the panel to the left, a very large hydronephrosis of 
the right kidney and quite a large hydronephrosis of the left kidney. There was 
a stenosis of the ureteral meatus so that a No. 4 catheter was inserted with 
difficulty. There is also another area narrowing of the ureteropelvic junction. 
This is a fairly long narrowing. 

The other panel shows the situation after the upper stricture had been intu¬ 
bated for a period of four weeks. 

(Slide) At the end of 4 weeks, the lower obstruction was also treated. The 
ureter was exposed lateral to the bladder, the bladder was then opened and the 
ureteral meatus and the ureter incised until a No. 12 tube could be inserted. 
This tube was left in place, emerging through a cystotomy wound, for another 
four weeks. 

The other pictures show the state of the ureter at the end of the second four- 


week period. It has now been restored to a very excellent caliber. 

(Slide) This picture was taken 4 months after the last operation. At the time 
this picture was taken, the child was quite well, with sterile urine. A No. 10 
bulb ascended the ureter of this 18-months-old child all the way to the kidney 
without any resistance whatever. The hydronephrosis is already' considerably 


reduced. 

(Slide) This is a case of small hydronephrosis which produced very serious 
difficulties. The ymung woman had had diffuse abdominal pain, anorexia, nausea 
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and vomiting over a period of 2i years, which had reduced her to a weight of 
92 pounds and. caused severe mental depression. It seemed incredible that a 
small hydronephrosis could do so much harm, but the second picture shows 
how the ureter runs through an 180° curve after it leaves the pelvis. The third 
picture shoivs that there is marked retention in the pelvis at the end of 10 
minutes after the withdrawal of the ureteral catheter. 

(Slide) The picture on the left shows the intubating tube passing through 
the entire length of the ureter. The second picture shows the pelvis already re¬ 
duced in size, as outlined by skiodan solution injected through the drainage 
tube. 

The third picture shows the ureter after the removal of the ureteral splint 
and, as you see, it follows a straight course throughout and the ureteropelvic 
junction is well formed. Immediately after that picture was taken, the pelvic 
tube was clamped and the patient stood erect for 10 minutes. The last picture 
shows her pelvis emptied completely. Since that operation, she has rema ned 
perfectly well, with sterile urine, and has gained 40 pounds. 

(Slide) This is another hydronephrosis with ureteropelvic obstruction and 
three stones in the middle calyces. The third picture shows the 10-minute empty¬ 
ing film and you can see that there is marked retention in the pelvis. 

The picture to the left shows the excretory urogram. The next one show's the 
entire ureter intubated. In this case, the intubating tube w T as brought out 
through a nephrotomy incision because we had to make twm nephrotomies in 
order to remove the stones in the middle calyces. 

The third picture show's the ureter after the intubating tube had been brought 
upward into the pelvis, and you see it has an excellent appearance and the 
ureteropelvic junction now looks normal. This tube was left in that position and 
clamped; there was no leakage of urine and, at the end of 10 minutes, the 
fourth picture shows that the pelvis was completely emptied. This woman also 
has remained perfectly well for a period of almost a year, the urine being sterile 
at all times. 

Dn. J. Hartwell Harrison (Boston, Mass.): Apparently Dr. Browm covered 
ah of the aspects of his subject for no questions seem to have arisen. How'ever, 
I must make one or two points with reference to misconceptions which seem to 
have arisen: One, namely, that no deposition of urinary salts w'ill occur on 
plastic catheters. That, w r e have not found to be true. Dr. Brown did not say 
t ns but that impression seems to have prevailed in subsequent discussions. 

The polyvinyl plastics that we have made into catheters have not been pure 
and they have the increased malleability which Dr. Davis referred to because 
o the addition of a plasticizer, which is a compound, to us of unknown origin 
iccause it is a secret of the trade. We do know that the presence of that com¬ 
pound, which confers malleability to these catheters, constitutes the presence 
o an impurity and as a result of that, deposition of calcium salts will occur. 

owever, said deposition, or tendency to it, is less than it is, by far, with the 
rubber catheter. 

^ le f er ence to polyetl^dene, Dr. Davis’ point is well taken, that to use it 
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as a splint, if it is a large tube, it would be too stiff, but in the smaller tubes 
greater malleability is present and, knowing the efficacy of the larger lumen which 
is present, I believe for those who wish to use splints in the repair of hydro¬ 
nephrosis and strictures of the ureter, that polyethylene may be of value. 

(Slide) This is a cysto-urethrogram of a 9-year-old boy whom we saw 18 
months after fracture of the pelvis and a rupture of the urethra. Apparently at 
the time, or shortly after his injury, a urethrogram had been made with lipiodol, 
and we see that posteriorly behind the bladder. The area of stricture is quite 
apparent. At this time he had several calculi in his bladder. 

A combined abdomino-perineal repair of this stricture was carried out, the 
calculi being removed and the continuity of the urethra restored by the use of 
a polyvinyl acetate tubing. This tubing was left in place for 3 weeks, and upon 
removal, definite deposition of calcium salts on the polyvinyl tube was found. 
We have not experienced a similar deposition of calcium salts on polyethylene 
tubing, but Swenson, at Children’s Hospital, who has utilized this tubing for 
the suprapubic drainage of children with paralytic bladders, has found the 
presence of calcium salts in a small degree after a period of 3 weeks. This is more 
likely to occur in those cases where there is gross infection with urea-splitting 
organisms. 

Dr. Brown failed to mention the fact that, 2 years ago when we first used 
polyethylene tubing, he converted this tubing into catheters, ureteral and ureth¬ 
ral, in a shop in his basement, and they have been of great value for drainage of 
1 to 3 weeks’ duration. 
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CYTODYNAMIC PROPERTIES OF URINARY XEOPLASAIS: 

II. MAINTENANCE OF “HYPERNEPHROMA” IN VITRO 

R. J. STEIN and R. G. BUNGE 

From the Departments Obstetrics and Gynecology and Urology, Slate University of Iowa, 

Iowa City, Iowa 

In a previous communication, Bunge and Stein 1 reported the in vitro growth 
of a ureteral neoplasm in both natural (embryo extract and human umbilical 
cord serum) and synthetic (White) media. 

Since each ceil type responds characteristically to a similar environment, it 
may be assumed that the structural and functional states of a cell depend on 
its cytogenetic constitution as well as on the physicochemical conditions of the 
medium in which it grows. Cells removed from their environment (medium) are 
abstract entities. Any study of cellular dynamics demands a system which em¬ 
braces both the cell and medium in a functional aggregate. 

To apply the “cell-medium” concept to cytopathology requires a new 
approach, consisting of techniques for exploring both the structural and func¬ 
tional components of a cell. Under proper physical and chemical conditions, cells 
in tissue culture can be kept viable indefinitely in vitro. This permits tissues to 
he studied not only as static entities but as functional units capable of growth 
and aging, and of reacting to disease-producing and therapeutic agents. The 
lack of agreement in classification of “hypernephromas,” the peculiarities of 
their response to treatment and their varied biochemical characteristics 
prompted an investigation of the possibilities of this new tissue-culture approach 
to the cytodynamic problems involved. 

It has been shown by Fell, 2 Martinovitch, 3 and Hanks, 4 that both embryonal 
and adult tissues can be maintained in a differentiated and organized state in 
vitro, ft is the purpose of this communication to report the maintenance in 
tissue-culture (Fell’s method) of a human hypernephroma. 

N. H., a white woman, aged 07 years, complained of total gross hematuria 
of 2-t hours’ duration. Examination revealed a large, nontender, smooth and 
feed mass in the right flank. The urine contained many red blood cells. The 
retrograde pyelogram showed a large space-occupying lesion at the lower pole 
of the right kidney. A preoperative diagnosis of hypernephroma was made; the 
mass and kidney were removed. Histological section revealed a typical clear-cell 
carcinoma of the kidney (fig. 1, A). 


MATERIALS AX'D METHODS 

the specimen obtained for culture was received from the operating room 
under sterile conditions and was explained within 2 hours after removal. The 
tissue was cut into pieces about 1 mm. cube and transferred, until ready for 

- § u n g ?t G -’ , arld Stein ’ R - J : J. Tirol ; 64: «G. 1950. 

- Oil, H. B. and Robison, R.: Biochem. J., 22: 767, 1929. 

4 ^ lar {inoviteb f P. X: Proc. Royal Soc. Lond., Series B, 128:13S, 1939, 

Hanks, J.: Personal communication. 
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culture, to a watch glass containing Tyrode’s solution to which 200 units of 
penicillin and 2 mg. of streptomycin per milliliters had been added. 



Fig. 1. A, control section of clear cell carcinoma of kidney before explantation into 
tissue culture. (H & E stain, X 200.) B, histology of explant after 14 days in tissue culture. 
Note characteristic architecture of clear cell carcinoma. (H & E stain, X 200.) 



Fig. 2. Photomicrograph showing explant of clear cell carcinoma incorporated m clot 
of medium. (H & E stain, X 10 ) 

The cultures were made in Carrel D35 flasks as follows: Ten drops of rooster 
plasma and ten drops of 50 per cent chick embryo extract were introduced into 
each flask and allowed to clot. Either two or three explants were placed on the 
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surface of the clot and incubated. Since Martinovitch 3 has demonstrated that 
tissue incubated in vitro at subnormal temperatures (34°) remained viable for 
eighty days as compared to thirty days at 37C, the “hypernephroma” explants 
were maintained at 35C. 


OBSERVATIONS 

After 5 days’ incubation, the explants exhibited some fibroblastic proliferation 
at the periphery. After fourteen days in vitro the explants were removed from 
the flasks, fixed in Bouin’s fluid, sectioned and stained with hematoxylin and 
eosin. Sections exhibited a typical clear-cell carcinoma, the cyto-architecture of 
which was similar to that of the original tumor (figs. 1, B and 2). 

DISCUSSION 

These results indicate that tissue culture methods can well be applied to the 
study of “hypernephroma.” The ability to maintain such a renal neoplasm in a 
viable state for prolonged periods provides a simultaneous approach to the study 
of the effect of the tumor on the medium and of medium on the tumor. This 
presents interesting possibilities for study of the mechanism whereby the medium 
determines the functional activity and differentiation of main cell types, and 
how growth-promoting and growth-inhibiting factors affect the cellular proto¬ 
plasm. Classic histology has provided many abstractions which were of immense 
value in the development of our knowledge of renal lesions, even though it 
divorced structure from function. In vitro methods offer a means whereby struc¬ 
ture and function may be correlated. 
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PRIMARY LYMPHOSARCOMATOSIS OF KIDNEYS, ADRENAL 
GLANDS AND PERIRENAL ADIPOSE TISSUE 

FLOYD M. DAVIS and RENZO G. OLIVETTI 
From the Departments of Surgery and Pathology, VA Center, Bay Pines, Fla. 

It is a well-known fact that the kidney is a favorite seat of metastatic lympho¬ 
sarcoma. On the other hand, the existence of primary lymphosarcoma of the 
kidney is uncertain. 1 

Elmer and Boylan 2 published a case of lymphosarcoma which appeared to be 
confined to the kidney, both clinically' - and at operation, although definite proof 
of a primary renal involvement was lacking because at autopsy the disease had 
become generalized. 

Gibson 3 reported 3 cases of lymphomatous involvement of the kidney which 
clinically pointed to the presence of a primary renal neoplasm, but which either 
at operation or at autopsy were found to be massive retroperitoneal lympho¬ 
sarcoma with secondai-y involvement of the kidney's. Gibson stated that there 
are approximately 650 cases of renal tumor in the American Registry of Pathol¬ 
ogy and quotes a personal communication from its scientific director, “. . . We 
have 5 cases that are coded lymphosarcoma, kidney'. In looking these over, how¬ 
ever, while 3 of them were nephrectomies, they' were all, so far as we can deter¬ 
mine, a part of a systemic process.” Gibson goes on to state that lymphosarcoma 
of the kidney' is secondary to a primary' focus elsewhere, and that renal lympho- 
sarcomatosis rather than lymphosarcoma of the kidney is a more appropriate 
terminology. 

Puente Duany 4 describes two types of diffuse lymphomatous involvement of the 
kidney: 1) the “capsular”, in which the kidney is engulfed by' the tumor as by 
a flow of lava which surrounds it and may invade the cortex; and 2) “bilateral 
renal diffuse lymphosarcomatosis,” in which there is a uniform infiltration of the 
renal parenchyma by the lymphomatous cells, resulting in a corresponding en¬ 
largement of the organ without alteration of the shape. He found only h 
cases of the bilateral diffuse ty'pe in the literature, and most of these occurred m 
infants. 

The present case is one of lymphosarcoma confined to a symmetrical, bilateral 
massive involvement of the kidney' and adrenal areas, with one solitary', small 
metastatic subcapsular nodule in the liver. 

We believe that this case is interesting from an anatomical and clinical stand¬ 
point, and we think that its occurrence supports the theoretical possibility' of the 
existence of a primary' lymphosarcoma in this region. 

Reviewed in tho Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are the result 
of their own study and do not necessarily reflect the opinion or policy of the Veterans Ad¬ 
ministration. 

1 Ewing, J.: Neoplastic Diseases. Philadelphia: W. B. Saunders Co., 1010. 

2 Elmer, R- F. and Boylan, C. E.: Reticular sarcoma of the kidney. III. Med. J., 65: M- 

S5, 1934. 

3 Gibson, T. E.: Lymphosarcoma of the kidney. J. Urol., 60: S3S-S54, 1948. 

i Puente' Duany N’.: Linfosarcoma v Linfosarcomatosis de los Rinones. Rev. de mod. 
trop. v parasitol, baoteriol, 6: 213-251; 303-32G, 1940. 
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CASE REPORT 

A white man, aged 67, was first admitted to the hospital on November 24, 
1949, complaining of generalized weakness, loss of appetite and anterior chest 
pain. He stated that the symptoms had appeared onlj' 5 weeks prior to the hos¬ 
pital admission but he had noted that in the past 3 months he had lost 22 pounds 
in weight. The chest pain was quite severe, radiating through his back and down 
his spine to the left hip and leg. Two weeks prior to admission severe nausea 
and vomiting had started. 

Past history revealed recurrent attacks of bronchitis and a period of hospitali¬ 
zation in 1946 for coronary thrombosis. His father had died at the age of 42, of 
Bright’s disease, and one brother had died at 5S of kidney disease (not better 
identified). 

The physical examination revealed a pale and dyspneic man who appeared 
chronically ill. The contour of the thorax suggested emphysema. Lung fields 
were clear and hyperresonant throughout. The blood pressure was 190/100, 
pulse 76, regular, and heart enlarged to the left. The abdomen was obese. The 
lower edge of the liver extended one fingersbreadth below the right costal 
margin. The spleen was not palpable. One small, soft, movable lymph node, 1 
cm. in diameter and nontender, was palpated in the right axilla. Two small 
discrete lymph nodes were noted at the base of the right anterior triangle of the 
neck. 

Laboratory data on admission: Urinalysis: Amber color, acid, specific gravity 
1.010, albumin 4-plus, glucose—none found; microscopically 6 to 8 white blood 
cells/per high power field, with hyaline casts. Blood: Red blood cells 3,690,000; 
hemoglobin 74 per cent, white blood cells 8,950; differential,—55 per cent polv- 
morphonuclears, 40 per cent lymphocytes, 1 per cent monocytes and 4 per 
cent eosinophils. Sedimentation rate: 34 mm. Serology: Negative. Blood sugar, 
321 mg. per cent; blood urea nitrogen, 45.7 mg. per cent; creatinine, 5.5 mg. per 
cent. 

X-rays of the spine showed osteo-arthritie changes involving the lumbosacral 
segment. Excretory urography showed very little concentration of the dye in 
the right kidney pelvis. There was no definite evidence of any concentration of 
the dye in the left kidney. Very little of the dye was in the urinary bladder. 
Xo definite statement about the renal pelves and calyces could be made because 
of the poor functioning with diodrast. 

Other pertinent laboratory data follow: Bence-Jones protein in the urine: 
Tone found. Acid phosphatase, 1.S3 units; alkaline phosphatase, 3.06 units. 
>epeated urinalyses showed hypo- and isosthenuria, constant presence of albu¬ 
min, hyaline casts and white cells. Red blood cells appeared in the sediment on 
December 24. 

Hematologic studies: December ninth: Red blood cells 3,510,000; white 
rood cells 6,350; hematocrit 33; hemoglobin 70 per cent. Differential: Seg¬ 
mented 64; lymphocytes 30; monocytes 3; eosinophils 3. 

December nineteenth: Red blood cells 3,4S0,000; white blood cells 4,500; 
renratocrit 34, hemoglobin 6S per cent. Differential: Band forms 1; segmented 
o(r; lymphocytes 12; eosinophils 1. 
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December twenty-ninth: Red blood cells 3,250,000; white blood cells 13,000; 
hematocrit 32; hemoglobin 65 per cent. Differential: Band forms 3; segmented 
71; lymphocytes 24; eosinophils 2. 

January third: Red blood cells 3,650,000; white blood cells 5,700; hematocrit 
35; hemoglobin 68 per cent. Differential: Band forms 2; segmented 77; lympho¬ 
cytes 21. 

The patient had an irreversible, downhill course despite supportive treatment 
and blood transfusions. Nausea and vomiting were continuous. There was a 
gradual rise in the blood urea nitrogen and blood phosphorus, accompanied 
by a fall of the blood calcium and of the C0 2 combining power. A mass was felt 
in the left upper quadrant in the region of the left kidney; but the general con¬ 
dition of the patient did not warrant retrograde pyelographic studies. After 
about one month of hospitalization gross hematuria was present and on Decem¬ 
ber 26, 1949, the urinary bladder was found to be distended with blood clots. 
At that time cystoscopic removal of the blood clots and a transurethral resection 
of a recent infarct of the prostate gland (point of bleeding) were performed. 
Immediately postoperatively he appeared somewhat improved; however, on 
December 29, the blood urea nitrogen had risen to 92 mg. per cent and the 
patient expired quietly 5 days thereafter. 

The autopsy revealed an extensive myocardial fibrosis due to atheromatous 
changes of both coronary arteries (weight of the heart 570 gm.), and a diffuse 
recent pneumonic process (right and left lower lobes). 

The liver weighed 2000 gm., unaltered in consistency and not remarkable 
except for a well-defined nodule, moderately resilient and measuring 1.5 cm. in 
average diameter. The nodule was found at the insertion of the falciform ligament 
at the antero-inferior edge of the organ. 

The soft spleen weighed 250 gm. The capsule was slightly wrinkled; a large 
amount of pulp was scraped away on the knife. 

Small, soft lymph nodes were found on both sides of the neck and in the right 
axillary region. They were less than 2 cm. in maximum diameter. On section the 
cut surface of the lymph nodes was smooth and pinkish-gray, with well-defined 
hili. The mediastinal, mesenteric, inguinal and lumbo-aortic lymph nodes were 
not remarkable. 

Both adrenal glands were firm and enlarged. The left weighed 25 gm.j'the 
right 20 gm. On section the cortex appeared to be replaced by gray lardaceous 
tissue. The medulla, although reduced in width (considering the size of the organ), 
was still recognizable as such, and reddish-brown in color. The peri-adrenal adi¬ 
pose tissue was increased in thickness and firm, and merged with the perirenal 
adipose tissue which was similarly firm, gray and studded with areas of hemor¬ 
rhage. 

Both kidneys were uniform^ increased in size. The right kidney weighed 
575 gm.; the left kidney 650 gm. The thickened, lardaceous capsule was stripped 
with slight difficulty, revealing a smooth external surface, pale pink in color and 
studded with hemorrhagic areas, the largest of which measured 2 cm. in maximum 
diameter. These hemorrhages were ill defined and were not noted on the cut 
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surface. The pelves were not dilated. The lining epithelium oi the pelves was 
slightly granular and frankly hemorrhagic. The cut surface of both kidneys 
showed well differentiated cortex and medulla, the latter reddish-brown with 
prominent pyr ami ds (fig. 1). The cortices were increased in thickness and firm, 
almost lardaceous, their pale pink color sharply contrasting with the adjacent 
medulla. Xo infarcts were noted. The pelvic tat was firm. gray, and increased 
in amount. The ureters were normal in caliber, with granular, pinkish-gray 
lining. 


5 ^. ». 



. * IG - lyft kidney, cue surface, posterior view, including adrenal aland. Massive Ivm- 
pnom^tous involvement. 

The urinary bladder was contracted, lined with pinkish-brown mucosa. The 
prolate gland was soft. Its cut surface was smooth and gray, with a few peri¬ 
urethral hemorrhagic striations. 

- ‘'" iK | orn ’ na * aorta - the inferior vena cava, the pancreas and the mesentery were 
1 entitled, dissected, and found not involved in the neoplastic process even in 

' ' Portion contiguous to the renal masses. Both renal arteries were patent 
throughout. 

Xo significant macroscopic findings were noted in the other organs and w*- 
tems. 
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Histological examination (only pertinent findings are reported): Periadrenal, 
perirenal fatty tissues and capsule of the kidneys showed massive lymphomatous 
metaplasia and hemorrhages (fig. 2) and presence of lymph omatous masses in 
the veins, noth disruption of the vessel wall (fig. 3). 

Both kidneys displayed pronounced lymphomatous involvement of cortex 
and pelvic fat (fig. 4). The cells were typical lymphocytes (medium to large size). 
^Mitoses were very rare. The same process was noted in lesser degree in the 
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Sections of various lymph nodes showed a quite uniform picture so that one 
description is sufficient: Structure of the nodes was preserved. The cortical lymph 
follicles were normal in size, the peripheral sinus contained a few mononuclear 
elements, sinusoids in the hilus unaltered. 

The structure of the spleen was preserved. The lymph follicles were small. The 
red pulp was moderately congested. 

There was a moderate degree of fat replacement in the marrow substance; 
immature forms of granulocytic and erythroid series were recognizable. The 
wall of the small vessels did not show changes of note. 

The other microscopic findings (heart and lung) confirmed the previous gross 
description. 

The final diagnoses were: 1) lymphosarcoma of adrenal glands, peri-adrenal 
and perirenal adipose tissue, kidneys, massive—and of liver (one small nodule); 
2) pneumonia, lobular, right and left lower lobes; 3) arteriosclerotic heart disease, 
with extensive replacement fibrosis. 

Death was attributed to the fymphosarcomatous process with uremia, and was 
contributed to by the bilateral lobular pneumonia. 

DISCUSSION 

The pathologic findings just reported were those of a lymphoma involving 
both kidneys and adrenal glands, together with extreme lymphomatous meta¬ 
plasia of the peri-adrenal and perirenal fat. A solitaiy, obviously metastatic, 
small, subcapsular lymphomatous nodule in the liver was also noted. The lym¬ 
phomatous process was not present anywhere else in the body. The lymphatic 
system was found unaltered grossly and microscopically. The spleen (250 gm.) 
did not reveal changes of note; the bone marrow of the bones examined did not 
show any suggestion of leukemic infiltration and the x-ray findings of the long 
bones were not relevant. 

These findings are worthwhile emphasizing because they are important for 
the exact nosological interpretation of the case and because they will throw some 
light on the problem of the origin of the lymphomatous disease. As mentioned 
before, the cortex of the kidney was extensive^ infiltrated b} r the fymphomatous 
elements, whereas the medulla was relatively free of tumor. The lymphomatous 
metaplasia was present again in the fat of the renal pelvis. Similar distribution 
was noted in the adrenal glands, where the medulla was relatively less involved 
than the cortex. Perirenal and periadrenal fatty tissue were the site of a global 
lymphomatous metaplasia. 

Apparently the kidneys were not the main primary focus of the disease. It is 
our belief that the process initiated in the adrenal cortex and/or the pen- 
adrenal and perirenal adipose tissue. Strict relationship between adrenal cortex 
and lymphopoiesis has been demonstrated many times in the human pathology 
and in the field of experimentation. 5 Some foci containing lymphocytes ha\c 

5 Selve, H. and Stone, H.: Hormonally induced transformation of adrenal into nveloid 
tissue. Am. J. Path., 26: 211-225, 1950. 
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often been noted in the adrenal glands of man. They are especially common in 
the so-called primary contracted adrenal gland but they are also seen in con¬ 
nection with a great variety of other diseases, usually being noted as an incidental 
finding at autopsy. The stroma of human adrenal gland often contains ordinary 
fat cells, and transitional stages between the latter and the adrenal cortical 
cells with comparatively large lipid granules are also observed. On the other 
hand, the multiple developmental potentialities of the adipose tissue as a whole 
and of some dedifferentiated portion of it (embryonal, brown fat) are of common 
knowledge. 6 The literature reports several instances of a myelo- and lympho¬ 
poiesis in the renal pelvis of man, in most of the cases being onh r a localization 
of a more generalized leukemic disease, and only in a few instances being an 
isolated occurrence. 

It is important to mention the histologic findings of our case because the 
lymphomatous proliferation was found in one of the locations which anatom¬ 
ically and functionally constitute a unit (perirenal and periadrenal and pelvic 
fat). 

The extensive, symmetrical, massive involvement of the extrarenal structures 
makes us think that the latter rather than the kidnej r itself represent the primary 
focus. No further speculation or differentiation is deemed necessary because ad¬ 
renal cortical tissue, peri-adrenal fat and fatty tissue of the renal pelves show 
great structural similarity, and in our case can be postulated conjoint^ as the 
original site of the lymphoma. 

From a clinical viewpoint it might be very difficult at times to establish the 
diagnosis of lymphosarcoma of the kidneys and this is demonstrated once more 
hy the analysis of our case. The hematological studies and the histologic appear¬ 
ance of the bone marrow did not disclose any evidence of lymphatic leukemia; 
and no symptoms of adrenal cortical insufficiencj' of chronic type were noted in 
spite of the extensive bilateral lymphomatous involvement of the adrenal cortices. 
The urinary findings were not characteristic, but rather suggested a chronic glo¬ 
merulonephritis or a moderately severe arteriolar nephrosclerosis; the hematuria 
"as not constant and was due to a large extent to another pathologic condition 
(.infarction of the prostate gland). The most significant clinical findings were 
represented by the progressive retention of nonprotein nitrogen and by the 
6 ecreased concentration and excretion of diodrast following excretory urograply. 

°th changes were caused by the diffuse cellular infiltration in the intertubular 
spaces and ly the involvement of the periglomerular structures, as is noted not 
rarely in leukemia. 7 

This type of severe, irreversible, renal impairment is, in our opinion, the only 
n 'cation for suspecting the presence of such a pathological picture in patients 
"it i uremia when pyelographic studies fail to reveal abnormalities and/or 
s ructive lesions in the renal pelves and in the lower genito-urinary tract. 


‘\P ; . V. el3er Blutzellherde im Fettgewebe des Erwachsenen und ihre Bedeutung fur 
7 Bell v •“miming der weissen und roten Lvmphknoten. Wircli. Arch. 253: 37-51, 1925. 

■ — !•: Renal Diseases. Philadelphia: Lea & Febiger, 1946. 
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SUMMARY 

A case of lymphosarcoma involving only both kidneys and adrenal glands 
and surrounding adipose tissue has been reported. 

The case supports the concept of “primary” bilateral renal diffuse lympho- 
sarcomatosis (Gibson). 

The possibility that the lymphoma originated “sensu strictiori” from the 
perirenal fat has been discussed. 

The clinical picture with progressive irreversible renal failure has been empha¬ 
sized. 
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URETERAL ECTOPIA ASSOCIATED WITH RENAL DYSTOPLA 

RALPH R. LAN'DES 

Among the more than four hundred eases of ureteral ectopia thus far reported, 
only four were associated with renal dystopia. Two of these were congenital 
solitarv pelvic kidneys and two were horseshoe kidneys with ectopic openings 
of one ureter. 

The present case is the fifth reported instance of a dystopic kidney drained 
by a ureter with an ectopic orifice. 

CASE REPORT 

IV. H. Jr., a well developed boy of 6 years, was brought to the office on Alay 
31.1949. His mother stated that the child had been found to have large quan¬ 
tities of pus in his urine at every examination since the age of 2 years. Aside 
from a severe bum of his abdomen which was incurred 2 years previously, the 
child had been unusually healthy. His appetite had been good, his weight gain 
and development had been normal and he had developed bladder control at 
an early age. He had no frequency or other urinaiy complaints. During the past 
3 years he had been treated periodically with sulfonamides and penicillin and 
had had his tonsils removed in the hope of eradicating the pyuria. 

Physical examination: Temperature, normal: blood pressure. 115 70. Ex¬ 
tensive scarring was present on the skin of the abdomen due to a hum by scalding 
water 2 years previously. Otherwise, the physical examination was negative. 
In particular there was no flank tenderness and there were no palpable abdomi¬ 
nal masses: the external genitalia were normal and both testicles were present 
in the scrotum; and the vasa were normal to palpation. The child was observed 
to void with a full forceful stream. 

Urinalysis showed a turbid specimen of acid reaction. 2 plus albumin and 
25-30 pus cells in each high power field. 

Excretory urography revealed a well functioning, normal appearing left kidney 
and ureter. The renal shadow on the right was absent and no excretion of con¬ 
trast medium was observed on the right in 60 minutes. The eystogram showed 
a sharp extrinsic pressure defect of its right margin (fig. 1.-4). On the basis of 
these findings a tentative diagnosis of hydronephrosis of a nonfunctioning pelvic 
nght kidney was made. It was believed that a normally situated kidney with 
hydronephrosis large enough to cause such a pressure defect of the bladder 
would certainly be palpable. 

The child was admitted to the hospital on the following day. Further labora- 
ton studies revealed a red blood cell count of 3.5 million, hemoglobin of 10 
and a leukocyte count of 7.000 Math a normal differential count. The blood 
nonprotein nitrogen Mas 32 mg. per 100 cc. 

C\.'to=copv was performed under vinethane-etlier anesthesia on the day 
flowing admission to the hospital. The bladder mucosa was normal and the 
Read at annual meeting. Mid-Atlantic Section. Hot Springs. Ya.. March 23.1950. 
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pressure defect of the right lateral wall was evident. The left ureteral oiificc 
was normally situated and clear efflux was seen. The interureteric ridge was 
not prominent on the left and faded medially into the vesical neck. No oiifice 
was seen on the right. The prostatic urethra was edematous as was the veiu- 
montanum. The utricular opening was prominent and the catheter v r as passed 



Fig. 1. A, excretoiy urogiam showing noimal left kidney and pressure defect of bladder. 
B, showing coiled catheter in pelvic kidney C, showing hydionephrotic light kidney and 
urethral origin of uretei 



Fig 2 Indicating incision 

into it for 1.5 cm. The orifices of the ejaculatory ducts could not be made out. 
On the right lateral wall of the urethra a rather gaping orifice was seen. It was 
probed with an 4F uieteral catheter which passed upward for its entire length 
with minimal urging. About 250 cc of turbid urine was aspirated. Ninety cubic 
centimeters of contrast medium was then injected through the catheter an 
films were taken (fig. 1 ,B and C). The catheter was left indwelling. Ihe diagnosis 
of right hydronephrotic pelvic kidney with an ectopic uieteral orifice was mac e. 
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On culture, the urine obtained from the hydronephrotic kidney contained non¬ 
hemolytic streptococci and Aerobacter aerogenes. 

Two days later surgery was performed under ether anesthesia. A curved right 
inguinal incision was made from 3 cm. medial to the anterior superior iliac spine 
to just above the pubic tubercle (fig. 2). The aponeurosis of the external oblique 
was incised and the incision was carried partially across the rectus fascia. The 
external and internal oblique and the transverse abdominal muscles were incised 
in the direction of the wound. The deep inferior epigastric vessels were isolated, 
clamped, cut and ligated. The transversalis fascia was opened and the peri¬ 
toneum was exposed and displaced medially exposing the collapsed hydrone¬ 
phrotic kidney overlying the iliac vessels and extending down into the pelvis. 
It was easily freed from its bed by blunt dissection exposing its vessels which 
arose from the iliacs and which entered the renal remnant laterally. The ureter 
was of normal caliber and entered the pelvis at its lateral margin. Its insertion 
into the pelvis was high and angulated. The vessels and ureter were individually 
clamped, cut and ligated and the organ was removed. The transversalis fascia 
was closed with interrupted 00 chromic catgut. The muscles were approxi¬ 
mated loosely with fine plain catgut horizontal mattress sutures. The external 
oblique and rectus fascia were closed with interrupted double-o chromic catgut 
and the skin, with silk. The wound was not drained. 

‘The specimen was a thin walled sac measuring 20 cm. in length and 8 cm. 
m width. The wall measured 1 mm. in thickness. The inner lining was smooth, 
markedly injected and pale blue-gray. The sections showed the wall made up 
of dense fibrous tissue. Part of one surface was covered by flattened epithelium 
resembling the lining of the kidney pelvis. Some chronic inflammatory cells 
were seen. No true kidney tissue was noted.” (Dr. Thomas J. Moran, pathologist 
at Memorial Hospital.) 

The patient’s postoperative course was uneventful and he was discharged 
°n the seventh postoperative day. The urine was free of pus at the first follow¬ 
up visit and has remained so to the present. 


DISCUSSION 


Ectopia of the ureteral orifice results from the failure of craniolateral shifting 
of the ureter, as the wolffian duct, from which the ureter springs by budding, 
uugiates downward and medially to form the seminal tract and posterior urethra. 

iere craniolateral shifting of the ureter does not occur, it is carried downward 
"ith the wolffian duct resulting in its opening into a wolffian duct derivative— 
10 Posterior urethra, seminal vesicle, ejaculatory duct or vas deferens in the 
(uule, and in the urethra, vestible or Gaertner’s duct in the female. Those cases 
In Much the ureter opens into derivatives of the mullerian duct such as the 
utucle in the male and the uterus or fallopian tubes in the female are difficult 
o explain embryologicalljn Other congenital genito-urinary abnormalities, 
lough not involved in the mechanisms resulting in ureteral ectopia, are fairly 
common in these patients. 

1 he usual clinical history obtained from females with ureteral ectopia is that 
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of diurnal and nocturnal incontinence independent of regular and normal bladder 
function. Incontinence is not present in the male since the opening is proximal 
to the external sphincter. The clinical picture in the male is usually that of a 
complicating infection and the diagnosis is more difficult. 

SUMMARY AND CONCLUSIONS 

A case of ureteral ectopia associated with renal dystopia in a male child is 
presented. The only complaint was pyuria of long duration. 

This case emphasizes the importance of thorough urological study of children 
with persistent pyuria. It also emphasizes the importance of considering the 
presence of an ectopic ureteral orifice where one fails to find a ureteral orifice 
in its usual site. 

Ui5 Main St., Danville, Va. 
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PRIMARY AMYLOID TUMOR OF THE BLADDER: 

REPORT OF A CASE 

PHILIP R. ROEN and JULIAN WIENER 
From University Hospital, New York University-Bellevue Medical Center, i\‘ew York, A. Y. 

The subject of primary amyloid tumors of the bladder lias recently been 
renewed by Craig. He was able to find 7 cases reported in the literature, and 
added an eighth case, unique in that it was the first instance treated by trans¬ 
urethral electrocoagulation. Craig’s case showed no evidence of recurrence after 
6 years. 

In his patient, as well as in only one other reported case, the diagnosis was 
made by cystoscopic biopsy, while in the remainder of the reported cases, diag¬ 
nosis was made either on surgical excision or autopsy. In none of the cases was 
the true nature of the lesion suspected prior to pathological examination; the 
clinical suspicion of neoplasm arose instead. This same pattern was followed in 
our own patient: the clinical impression was that of malignant infiltrating tumor 
and the exact diagnosis was made only by microscopic examination after trans¬ 
urethral resection. 

In all of the reported cases, as well as our own, the outstanding presenting 
symptom was gross profuse hematuria. It is this characteristic of bleeding which 
lias caused considerable difficulty in the surgical handling of the lesion. In none 
of the reported cases, partly because of this feature of bleeding, and partly 
because of the clinical impression of malignant tumor, has the surgical approach 
been that of transurethral resection of the tumor, although Craig reported that 
1'c treated his patient by electrocoagulation of the lesion through the cystoscope. 

d he following case is presented as the ninth reported in the literature, of the 
Pioblem of primary amyloid tumor of the bladder. Of all of the reviewed cases, 
this is the only one which has been treated by transurethral resection, apparently 
successfully. Although the period of follow-up is limited, there has been no 
e ''deuce of recurrence in 22 months. 

R must be emphasized that this is a case of primary solitary amyloid tumor; 
-uch an entity must be distinguished from secondary generalized amyloidosis, 
e Jesuit either of a chronic suppurative process or the concomitant of 
’Pie myeloma. Our patient showed no clinical evidences of any such disease, 
"ere any other amyloid deposits to be found elsewhere after specific search 
•or such dissemination. 

CASE REPORT 

hem T ' Ca '' maiTle d, white man was first seen on July' 13, 1949, because of 
Ihen 3 TlT ' la< d begun 4 days prior to office visit and had continued since 

tli n G hematuria ' vas entirely painless. The blood was evenly distributed 
history- °f lt ttlC ur ’ ne "Rh no clots present although it was quite profuse. No 
°f p r j 0] ° «?«*>*. frequency or dysuria was obtained. There were no episodes 
urinary' symptoms, although terminal hematuria had occurred on one 
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occasion approximately two years previously. As this did not recur, a physician 
was not consulted. Previous surgery was limited to appendectomy and later 
repair of an incisional hernia. Office cystoscopy disclosed the presence of a 
bladder tumor, and the patient was referred to the hospital. 

He was admitted to the hospital July 14, 1949. Physical examination was 


essentially negative. On rectal examination, the prostate was recorded as “slightly 
enlarged.” The blood pressure was 110/74. The blood count revealed 4,520,000 
erythrocytes; 14 grams of hemoglobin; 6,500 leukocytes with 54 per cent neu- 
trophiles, 1 per cent basophiles, 1 per cent eosinophils, 40 per cent lymphocytes, 
and 4 per cent monocytes. The urinalysis, on grossly bloody urine, was reported 
as: Specific gravity 1.026; reaction, acid; protein, 2 plus; acetone, very faint 
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Fig. 1. Section from portion of tumor removed (X100). Amorphous, iather homogeneous 
material in uppei half of section is amyloid. 


trace; diacetic acid, negative; many 7 ' red blood cells and 10-12 white blood ce Is 
per high power field (centrifuged). The serological tests for sj^philis were nega¬ 
tive. Blood urea nitrogen was 16 mg. per cent, and blood glucose was 70 mg. 


per cent. Excretory urography disclosed a normal upper urinary tract. 

On July 15, cystoscopic examination was done under spinal anesthesia, n 
spection revealed a flat, infiltrating irregular mass extending obliquely acioss 
the trigone to the vesical neck. The left ureteral orifice was obscured by t ie 
mass, and the right was partially surrounded but could be identified. The tumor 
was yellowish-red in color and seemed to be invasive. Elsewhere the blatter 
appeared normal. A tentative diagnosis of malignant neoplasm was nu 
Bimanual examination showed no apparent spread outside the bladdei. 

A 28F Stern-McCarthy resectoscope was substituted for the cystoscope. ie 
original intention had been to obtain a biopsy, but, as bleeding was 
all tumor tissue seen was resected down to and including part of the 1) at 
muscle. Both ureteral orifices were visible at the end of resection. Bleef m 
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was well controlled by electrocoagulation; a 22F Foley catheter was inserted, 
and 10,000 units of topical thrombin was instilled into the bladder. 

The microscopic examination (fig. 1) was reported by Dr. S. Gross: “Sections 
through the bladder reveal the epithelium to be intact in most areas. Occasion¬ 
ally small nests of epithelium are seen in the lamina propria. The latter is dif¬ 
fusely infiltrated by lymphocytes and plasma cells. In addition, in the lamina 
propria and muscularis there are small and larger collections of amorphous 
eosinophilic material. The material appears to replace muscle bundles and fibers 
in scattered areas. Occasional clumps of this material are noted. These are 
surrounded by an inflammatory reaction, including numerous lymphocytes and 
multinucleated foreign body type giant cells. Similar eosinophilic material 
thickens the walls of some blood vessels. 

“With special stain (crystal violet) this material stains like amyloid.” 

“Xo neoplasm is seen in any of the many sections taken.” 

“Diagnosis: Amyloidosis of urinary bladder.” 

The patient received penicillin and sulfadiazine postoperatively. He was 
afebrile during his hospital stay. The urine was quite clear on Ju’y 17, two 
days following resection, at which time the indwelling catheter was removed. 
I oiding was spontaneous and the urine remained clear. On the fourth post¬ 
operative day (July 19) the patient was dismissed from the hospital. 

Follow-up has been continued at the office. Cystoscopy as late as May 1951 
(twenty-two months postoperatively), revealed no evidence of recurrence. Blood 
protein determinations done December 21, 1949 were: Total, 6.4 gm. per cent; 
albumin 4.2; globulin 2.2; A/G ratio 1.9. To date, the patient remains free of 
urinary symptoms and urinalysis is negative. 


SUMMARY 

The ninth reported case of primary amyloid tumor of the bladder has been 
presented. Though the lesion is rare, it is of considerable clinical interest because 
d is similar to and is mistaken for an invading malignant neoplasm of the 
1 a der. The distinction between the two lesions, which can only be made on 
Pathologic microscopic examination, must be made because primary amyloid 
or ls evidently a nonrecurrent benign problem. The outstanding clinical 
°f vesical amyloidosis is hematuria. 

1S ' s first reported case treated b 3 r transurethral resection. 

77 Par k Are., .V ew York 16, X. Y. 
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PROSTATIC CARCINOMA WITH METASTASIS TO THE TESTICLE 

ALLEN C. BRADHAM 

Since the report of Semans of the first case of carcinoma of the prostate with 
metastasis to the testicle, 2 additional similar cases have been reported. It is my 
desire to add the fourth case to the literature, none of which have been diagnosed 
clinically prior to operation or autopsy. 

CASE REPORT 

A. B. H. Sr. (Hosp. No. 17) was referred to the author on January 1, 1919 
with a chief complaint of “leakage of urine.” He stated that for a year or more 
he had been unable to urinate without a concurrent bowel movement and suffered 
from almost continuous leakage of his urine. On occasion he had passed some 
bloody urine. He had never been catheterized. Because of a chronically dis¬ 
tended bladder, he suffered much pain and discomfort from distention but denied 
any undue backache. His general health had been good and, in spite of his urinary 
discomfort, he had managed to do a limited amount of farm work. His past 
history was negative for surgery or serious illness. 

Physical examination revealed a tall, slender 74 year old white man, alert, 
and in no acute distress. A review of systems revealed negative findings with the 
exception of a generalized arteriosclerosis and the genito-urinary findings to 
follow. His blood pressure reading was systolic 156, disatolic 76 mm. mercury 
and hemoglobin 64 per cent Sahli. Neither kidney was palpable nor tender. The 
right scrotal contents revealed a knotty mass apparently above the right testicle 
which resembled varicosities; it was not tender or fluctuant with no apparent 
involvement of the vas deferens or associated structures. The patient stated 
this mass had been present for several years and had never increased in size noi 
caused any discomfort. The left scrotal contents were normal. The penis appeared 
normal and the urethra calibrated to normal size. On rectal palpation, a huge 
prostate seemed to fill the entire rectum; it was soft, fluctuant, and free of nodules 
suggestive of malignancy. He could pass only a few cubic centimeters of urine 
so a 12F Tieman catheter was passed to the bladder and 48 ounces retained urine 
evacuated. Urinalysis revealed a hazy, yellow specimen of acid reaction, (p 
5.0) specific gravity 1:008; albumin negative; sugar negative; rare pus cell an 
8-10 blood cells per high power field. 

An attempt was made to introduce a 16F Brown-Buerger observation cysto- 
scope which was unsuccessful. An 18F Foley catheter was fixed in the bladdei 
and the patient admitted to the Anderson Memorial Hospital the same day- The 
following data were obtained at the hospital: total erythrocyte count 4,100,0 , 

leukocyte count 8,200; hemoglobin 80 per cent; polymorphonuclears 69 percent, 
lymphocytes 26 per cent; eosinophils 5 per cent. The blood urea nitrogen re 
corded 35 mg. per 100 cc and the blood Mine was negative. A 2 hour phenolsu 
fonphthalein test done the following day excreted 18.5 per cent at the first anc 

Read at annual meeting, Southeastern Section, American Urological Association, Gulf 
port, Miss., February 3, 1950. 
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second hours for a total output of 3/ per cent. X-rays of spine, ilia and femora 
were all negative for evidence of bony metastasis although malignancy was not 
suspected and this was done on a purely routine basis. An excretory urogram 
Tevealed fair excretion of the dye in each kidney within 5 minutes after ad¬ 
ministration with essentially normal appearing calyces, pelves, and ureters. 

On January 5, 1949 a one-stage suprapubic prostatectomy was done under 
pontocaine spinal anesthesia supplemented by pentothal sodium intravenously. 
Through a Pfannenstiel incision, the urinary bladder was opened whereupon a 
large protrusion was noted into the vesical cavity. The mucosa was acutely 
reddened and grossly trabeculated. On enucleation of the prostate, it was noted 
that the lateral lobes were fibrous and firm in consistency while the posterior lobe 
crumbled into a jelly-like mass and it was necessary to scrape out this tissue with 
the enucleating fingers. The prostatic fossa was drained with a 26F Foley catheter 
introduced through the urethra and the bladder was closed around a 24F Foley 
catheter brought out through the suprapubic wound. 

In response to antibiotics, sulfonamides, fluids, blood transfusions, the patient 
had a rather smooth convalescence and the suprapubic wound healed rapidly. 
It was a total surprise to encounter this type of tissue at operation and malig¬ 
nancy was suspected for the first time. The following pathological report con¬ 
firmed our opinion:— 

The specimen consisted of one large, firm but compressible, enucleated piece of 
prostate measuring 4.5 by 5 bj' 4.5 cm. The cut surface of this mass was grey to 
grey yellow. Also included were numerous pieces of prostatic tissue which re¬ 
semble those removed by transurethral resection together with blood clots weigh¬ 
ing 40 gm. The entire specimen weighed 75 gm. 

Microscopic: Sections from the large piece of prostate tissue were composed 
mainly of tumor cells. The tumor cells were arranged in definite but irregular 
acinar structures in some areas but, for the most part, they replaced the fibro- 
muscular stroma and showed little tendency to form acini. They infiltrated the 
stroma diffusely as small, closely packed strands. The individual tumor cells 
Vi ere columnar with pale, clear refractile cytoplasm, and rounded vesicular nuclei, 
"ith only a few mitoses. In the areas diffusely infiltrated by tumor cells, the 
nuclei were more irregular, showed frequent mitoses and the cytoplasm more 
refractile. There were a few areas showing hypertrophic type prostatic glands 
containing some secretion material. Perineural invasion by tumor cells was not 
observed. Sections of the smaller prostatic chips showed complete replacement 
of the stroma by tumors similar to the diffusely infiltrated areas described above. 
Diagnosis: adenocarcinoma of the prostate, diffuse and papillary type (fio-. 1). 

Upon receipt of the pathological confirmation, our attention was then focused 
°n the lesion in the right scrotum. A bilateral orchiectomy was done January 14 
under pentothal anesthesia. On opening the right scrotum, the testicle was found 
to be indurated containing multiple cystlike structures filled with clear fluid. 
The overlying veins were dilated and prominent which confirmed the suspicion 
of malignancy. The left testicle was normal. 

Specimens were submitted for pathological study and it is regretted that a 
Photograph was not made of the gross specimens. The specimen consisted of one 
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oval shaped testicle showing a tear in the capsule. The testicle measured 5 by 4 
by 3.5 cm. On section, the surface was homogeneous, tan in color, soft in con¬ 
sistency and bulging. The substance was very friable and was composed of 
irregular, papillary like tumor tissue. The epididymis was not recognized. 

Microscopic: The capsule of the testicle was intact in one area but showed 
extreme edema and infiltration of lymphocytes. Beneath this capsule the semi¬ 
niferous tubules showed extreme atrophy. The adjoining tissue was composed of 
irregular, papillary shaped structures covered with tall columnar epithelium 



containing a clear, retractile, vaculated cytoplasm and a small dark round vesicu¬ 
lar nucleus. The nuclei were fairly uniform in size and shape. Scattered mitoses 
were seen throughout the tumor. The stroma was very scant and contained no 
lymphocytes. Approximately 95 per cent of the parenchyma of the testicle " aS 
replaced by tumor tissue. Permeation of the endothelial lined spaces by tumor 
cells was observed in the rete testis region. 

The same cell types appeared in both the prostate and testicle of the patien , 
except that the papillary pattern was more pronounced in the secondaiy tumor 
of the testicle. The prognosis was considered grave because of the likehhoo 
distant metastases. Diagnosis: Metastatic adenocarcinoma of testicle from P r0s 
tate (fig. 2). . n t 

On January 22 a chest x-ray was negative for metastatic lesions. The pa ie 
made an uneventful recovery and was discharged from the hospital on the t« en . 
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sixth postoperative dav. He was urinating without difficulty and was instructed 
to take diethylstibestrol 5 mg. daily until further notified. 

The patient lived in a distant town and it has been difficult to follow him as 
closely as desired. He returned to the office on May 5 at which time he stated 
he had been working every day on his farm and he had gained 11 pounds in 
weight. He complained of slight sphincter weakness when up on his feet but 
nocturia only 1—2 times. Voided urine showed a trace of albumin, 8-10 blood 
cells and an occasional pus cell in each high dry field. His residual urine measured 
2 ounce (15 ec) and the operative scars appeared healthy. The bladder capacity 
exceeded S ounces (240 cc) and he appeared to have good urinary control. He 
was requested to return at an early date which he has failed to do. 



jL ‘ih-:vc. * r - 




Fig. 2. Low and high power of adenocarcinoma of testicle metastatic from prostate 

Because of the rarity of this condition, our pathologist, Dr. D. F. Mullins, Jr. 
°f Athens. Ga. referred slides of the sections to Col. J. E. Ash of the Army 
Medical Museum for study and I quote his comments: “I have been puzzling 
over the slides in the case of Mr. H x-49-3029 and x-49-3131. and while they are 
interesting, they are a bit difficult to interpret. I don’t remember having seen this 
particular combination before. I do know, however, that both tumors are the 
same and, judging from the pictures in the two organs, I would pick the prostate, 
as you have, as the site of the primary tumor. The bulk of the tumor is surpris¬ 
ingly well differentiated, particularly in the testicular mass, but there is ample 
evidence in the prostate of frank malignancy. It would be surprising if he did 
not have metastasis elsewhere.” 


DISCUSSION 

Helfert and Pinck, in reporting the second case of prostatic carcinoma with 
metastasis to the testicle m 1944, made the statement that metastatic tumors 
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to the testicle from all sources are exceedingly rare. A survey of the literature at 
that time revealed less than fifty such cases. Semans listed the following sites 
for prostatic metastasis in carcinoma in 140 cases studied at the Johns Hopkins 
Hospital in 1938: 1) pelvic lymph nodes in 43 cases; 2) urinary bladder in 
31 cases; 3) seminal vesicles in 21 cases; 4) rectum in 8 cases; 5) lungs in 26 
cases; 6) osseous system in 18 cases; 7) retroperitoneal, mediastinal and bronchial 
lymph nodes in 16 cases; 8) liver in 12 cases; 9) ureter in 7 cases; 10) pleura in 
5 cases; 11) adrenal glands in 5 cases; 12) diaphragm in 4 cases; 13) peritoneum 
in 3 cases; 14) pancreas in 2 cases; the vas deferens, urethra, and kidneys were 
each involved once. 

All the three previously reported cases have shown the presence of metastatic 
lesions in areas other than in the testicles. In the case reported by Semans, 
autopsy revealed metastasis to the sacrum and lumbar vertebrae. The case of 
Helfert and Pinck showed osseous lesions in the skull, lumbar vertebrae, pelvic 
bones, and upper femora as determined by x-rays. On follow-up x-rays, the case 
reported by Baird and Hare revealed metastatic lesions in the ribs, pelvis, and left 
femur. To date, there has been no evidence by clinical examination or x-ray of 
metastasis other than to the right testicle. It is quite possible that additional sites 
will be revealed on later studies. 

The authors of the 3 previously reported cases all agree that in each single case, 
metastasis occurred by arterial extension or embolism. Helfert and Pinck reached 
this conclusion on the reasons that it is the most common route and the presence 
of widespread osseous extension which bore out a prerequisite of arterial exten¬ 
sion. In this fourth case, arterial embolus was searched for and not found, bony 
and pulmonary metastases were not demonstrable, and considerable tumor tissue 
was demonstrated in the veins and tubules of the testicle and epididymis. It 
would appear doubtful, then, that metastasis occurred by the arterial route. 
The three modes of extension are 1) retrograde venous extension or embolism, 
2) retrograde lymphatic extension; 3) arterial embolism. Secondary involvement 
of the testicle by retrograde lymphatic extension is also uncommon. 

SUMMARY 

The fourth case of carcinoma of the prostate with metastasis to the testicle 
is herewith added to the literature. No case has been diagnosed clinically P 110r 
to surgery or autopsy. 

Grateful acknowledgement for his valuable pathological studies, slides, an 
microphotographs is herewith made to Dr. D. F. Mullins, Jr., pathologist to 
St. Mary’s Hospital, Athens, Ga. I wish to thank Col. J. E. Ash of the Aim} 
Medical Museum for his valuable criticisms and opinions of the slides studie 

Anderson, S. C. 
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GENITO-URINARY TRACT INFECTIONS: EXPERIENCES WITH 
IN VITRO SENSITIVITY TESTS IN CHOICE OF ANTIBIOTICS 

JOSEPH C. HAYWARD, JAMES B. GLANTON and LOUIS M. ORR 

It is the intent of our rather cursory investigation to present a method whereby 
a more accurate approach to the problem of control and eradication of bacteria 
in the urinary system can be realized. Up to twenty-five years ago efforts to 
combat infections in this part of the body were for the most part quite futile. In 
recent years, however, and almost within months, the tremendous strides in the 
development of antibiotics have been little short of miraculous. 

The difficulties which have been experienced in clearing up such pathological 
changes are apparent in view of the many medications and other therapeutic 
measures which have been tried with varying degrees of success. The organisms 
usually encountered can be identified, as extensive investigation has been carried 
on in this field during recent years. See figure 1. 

When penicillin, shortly after its discovery by Sir Alexander Fleming, was 
enjoying greatest publicity and cure-all claims, one of our colleagues at the 
American Urological Association meeting in St. Louis in 1944 gave a brief dis¬ 
cussion of the gonococcus versus penicillin. Numerous essays had just been read 
describing the dosages of penicillin proved necessary to clear up even the most 
resistant cases of gonorrhea, when the discussant briefly reviewed the history of 
the gonococcus, starting from the time of Moses and the children of Israel, pass¬ 
ing on through the other various medications; viz., silver instillations, sounds, 
mercurochrome, hyperpyrexia, sulfonomides, and finally the death note for the 
1 c °ffee-bean” organism, penicillin. It was his belief that in spite of all the sci¬ 
entific data suggestive of complete eradication of gonorrhea, one could still place 
his money on the gonococcus. Time has proven him to be right. 

Further research has developed streptomycin, which has proven to be of great 
' clue. However, a need for more powerful medications has led to the develop¬ 
ment of perhaps the most effective antibiotics for genito-urinary infections, 
aureomycin and Chloromycetin. It is well for us to recognize that during the past 
few years the various organisms which are responsible for most infections of the 
urinary tract have encountered new therapeutic measures which have by this 
time destrojmd all but the hardiest and most resistant. Usually by the time a 
patient is seen in a urologist’s office because of urinary tract infection, he has 
been treated by one or more general practitioners who have tried several anti¬ 
biotics without success. 

Regardless of the careful selection of a proper antibiotic, its use will prove 
ineffective in the face of stasis or other surgical pathology. If a patient is to 
receive adequate care, it is necessary that an accurate determination of the 
causative organism be made. Urinary or prostatic cultures are simple to obtain 
and it has been our experience that in vitro sensitivitv tests to determine the 
most effective antibiotic have proven most valuable. To determine the most 

port^ ! Miss.. a February < 4,' n i9'50.° Ut ^ ieaS * Cni ^ eC *' On ’ Urological Association, Gulf- 
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effective antibiotic in any given infection, we wish to present a practical plan 
applicable to every day office procedure, and to state the clinical, not laboratory, 
results following the use of this method in the selection of antibiotics. 

The method of testing organisms for in vitro sensitivity to antibiotics is one 
that can easily be accomplished in the ordinary hospital laboratory. The exact 
procedure used is as follows: 


METHOD OF TESTING ORGANISMS FOR IN VITRO SENSITIVITY TO ANTIBIOTICS 

Immediately prior to starting the test the following materials are prepared 
and kept in readiness. 




E. COLI 

ALROBACTCR AEROGEHES 
PROTEUS VULGARIS 
PROTEUS !'IRABIUS 
K. STAPH AUREUS 
N.H. STAPH ALDUS 
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1. Sufficient number of sterile Petri dishes, one for each drug to be teste 

2. Supply of antibiotics on which sensitivity tests are desired. 

3. Sterile distilled water. 

4. A supply of sterile filter paper discs approximately 1 cm. in diameter. These 

may be cut from ordinary filter paper with a cork borer and kept sten 
in a Petri dish. Any smooth surface filter paper is satisfactory. Whatmans 
No. 2 has been found quite suitable. . 

5. Several flasks of freshly prepared culture media suitable for growing 1 2 3 4 5 6 
organism under test, about 25 mm. for each plate. 

6. Vigorous growing, approximate!y 18 hour old, broth culture of the organism 
to be tested. 

Method of procedure. The flask of agar is melted and allowed to cool to apP r0N 
imately 45 degrees centigrade and this agar is seeded with 2 or 3 cc of } oung> 
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vigorously growing broth culture of the organism to be tested. Care must be 
exercised that the agar is not sufficiently hot to sterilize the culture, otherwise 
no growth will be obtained. The culture is mixed with the agar by slowly rotating 
the flask. Care should be exercised that the flask is not shaken vigorously so as 
to incorporate air bubbles into the medium. A sufficient number of Petri dishes 
to accommodate the drugs to be tested, one plate for each drug, are poured from 
the seeded agar mixture and allowed to harden. Before the agar has hardened, 
carefully flame the surface of each Petri dish with a Bunsen burner to break up 


any air bubbles which might appear on the surface. It is important that the 
surface of the agar be perfectly smooth and there be no pits or air bubbles. The 
lids of the Petri dishes are allowed to remain slightly'' ajar in order that there be 
as little water of condensation as possible on the plates. A fairly dry surface to 
the plate is quite important. 

After the plates have hardened, place in the center of each a circle of sterilized 
filter paper and carefully press in intimate contact with the agar by means of a 
flattened glass rod or end of a test tube. In the center of each filter paper disc 
place 5 mg. of the antibiotic to be tested. Special care must be exercised that all 
of the antibiotic is placed on the filter paper and none is allowed to sift onto the 
surface of the medium. After the antibiotics have been placed in the center of the 
filter paper discs, carefully place on each a small drop of sterile distilled water. 
It is especially important that the drop of water be of such size that the filter 
Paper is entirely moistened, but not sufficiently large that any of the water will 
creep off on the surface of the medium or remain unabsorbed on the filter paper. 

>e filter paper must be moist but not flooded with water. The selection of a 
P'oper size dropper requires some experience and experiment, but is very easily 
accomplished by trial and error. 

2 ^ le I^h'l dishes are then covered, inverted, and placed in the incubator for 
to 48 hours, depending on the rate of growth of the organism under test. At 
e cri( I °I the incubation period they are removed and the zone of inhibition 
surrounding the filter paper disc is read. If there is no clear zone surrounding the 
er paper disc showing that there has been no inhibition of growth by the anti- 
10 >c, the test is read as “no inhibition.” If there is a very narrow, hazy margin 
' un g that there is only partial or indefinite amount of inhibition, the test is 
cat as “plus-minus.” Clear zones of inhibition up to 0.5 cm. are read as “1 plus 
loition.” Clear zones of inhibition up to 1 cm. are read as “2 plus inhibition.” 
j 031 zone s of 1 to 1.5 cm. are read as “3 plus inhibition.” All zones of definite 
n l ition over 2 cm. beyond the edge of the filter paper are read as “4 plus 
‘u'ubition.” See figure 2. 

. . ls udvisable to run at the same time a control on the growth of the organism 
"hos Ut an ?' ^'biotic. It is also advisable to test selected strains of an organism 
. sensitivity is known. Such strains of organisms can be obtained from the 
a >onal type culture collection at Georgetown University.* 

Qr J Usm g the method presented, we have found it easy to identify the etiological 
Sauism and give a relatively accurate index as to the antibiotic which will 
Herring s Laboratory Procedure, Orlando, Florida 
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prove irost effective in eradicating the infection. Negative findings are most 
valuable, in that oftentimes it is learned that one or possibly three of the agents 
being tested will exhibit no inhibition on the growth of the organism in question. 
It is therefore apparent that to prescribe these expensive agents would be un¬ 
warranted. Complete cultures with in vitro sensitivity tests are sometimes ie- 
garded as an unnecessary expense; however, it is our belief that most of the time 
these studies will in reality be a real saving to the patient, as well as shortening 
the illness. 



While preparing this report, we were most interested to learn that on one 
occasion complete study w as made of the organism and its sensitivity to medica¬ 
tions, which revealed that all but one of the products being studied pi oduced no 
inhibition and the other gave complete inhibition in dilute concentration. In 
checking over the clinical results, it v as observed that the patient in question ha 
received a drug which had not been included in our sensitivity tests. Apparently 
the laboratory report had been returned to us, attached to the patient’s iecorc 
and the results never correlated, much to our chagrin. A definite sj r stem for 
follow-through application of the results is necessary if similar mistakes are to 
be avoided. 

These studies have helped us to more promptly and adequately treat patien s 
with genito-urinarv tract infections with most encouraging objective and su ) 
jective benefits to the patient. Follow-up cultures have not been routinely accom 
plislied, as these patients primarily represent private office practice and cireum 
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stances have not permitted what- would be ideal follow-up investigations for 
obvious economic reasons. 

COXCLUSIOX' 

Cultures with in vitro sensitivity tests on specimens obtained from the genito¬ 
urinary tract have proved an effective adjunct in the management of infections, 
particularly those of a chronic nature. This regimen has economical recommenda¬ 
tions for its use in that trial and error use of expensive antibiotics is thus elimi¬ 
nated. A practical method for conducting the recommended investigations has 
been presented. 

1300 Kvhl Aue., Orlando, Fla. 
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EXTRA-URETHRAL CONFINES OF U R ET H RO GRAPH IC 
CONTRAST MEDIUM 

ANTHONY R. FERNICOLA 

From the Department of Urology, Newark City Hospital, Newark, N. J. 

Urethrography as a method of diagnosis of lower urinary tract disease is 
attended with the possibility of extravasation or invasion of contrast media 
into areas outside the lumen proper of the male urethra. Innumerable urethro¬ 
grams performed in the course of diagnostic study reveal the presence of contrast 
media in a variety of peri-urethral and remote locations. Intra-urethral injection 
of media other than urethrographic contrast media have been observed to tres¬ 
pass the boundaries of the male urethra. In 1931, Patterson reported 2 cases of 
fatal oil embolism following dilatation of urethral strictures with oil. Cyanosis, 
dyspnea and hemiplegia occurred immediately after injection, and death resulted 
within 15 minutes in 1 case and within 7 hours in the other. The sudden hemi¬ 
plegia gave presumptive evidence of cerebral oil embolism. Post-mortem exam¬ 
ination revealed that large amounts of oil were diffusely distributed throughout 
both lungs. In 1935, Carr and Johnson described a case of fat embolism follow¬ 
ing instrumentation and injection of oil into the urinary bladder. Death occurred 
within 4 hours. Oil was found in the lungs, kidneys and brain on post-mortem 
examination. In 1947, Crabtree found in the literature 27 cases of venous inva¬ 
sion following urethrography and 4 fatalities due to fat emboli following the 
intra-urethral injection of oily urethrographic contrast media. In 1949, Gaudin 
described a case of fatal coronary embolism from the use of barium for urethrog¬ 
raphy which he performed with the same medium in some hundreds of case* 
over a 5-year period. 

The oily content of contrast media has also been cited as the incriminating 
factor in the production of serious untoward reactions during the roentgeno¬ 
logical study of the female genital tract as revealed by the record of fatalities 
following hystero-salpingography. Martland disclosed that fat or oil embolism 
has been observed in criminal abortion following the use of soapy soutions " hieh 
after injection into the uterine cavity gain access to open uterine venous sinuses 
upon separation of the placenta. 

The pathogenesis of extra-urethral invasion of urethrographic contiast 
medium implicates several important factors, namely, the integrity of t le 
urethra, the vascularity of urethral confines, the nature of the contrast medium 
used relative to oily content and viscosity, the quantity of medium deliveiec 
extraneous foci, the rate of injection and the degree of pressure utilized duimg 
the performance of urethrography. 

The purpose of this study is to correlate some of the varieties of extra-uiet ua 

Read at meeting of New York Societ 3 ', American Urological Association, 5. ale C* u 
April 19, 1950. . f t i „ \ eH - 

Xotc by editor. Dr. Fernicola’s paper was selected by the Award Committee o - 
York Society as the Prize Essay Award for 1950. The prize is offered annually to 1 
and resident staffs of hospitals within the area of the New York Society. 
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configurations of urethrographic contrast medium with urethral disease entities 
and to determine the relative influence of the various factors instrumental in 
the production of extravasation or intravasation of urethrographic contrast 
medium. 

Two hundred urethrograms were done on males with suspected or demon¬ 
strable lower urinary tract disease including urethral stricture, congenital, 
acquired and spasmodic, urethral fistulas, urethral tumor, urethral injury, 
urethral calculi, urethral diverticula, urethritis, peri-urethral phlegmon, hyper¬ 
plasia and carcinoma of the prostate, prostatic abscess, prostatic calculosis and 
chronic prostatitis. Hematuria was present in 12 cases, 7 of which had urethral 
bleeding. The youngest patient was 14 years and the oldest 91 years. 

The significant results of this study were the high percentage of some degree 
of invasion of extra-urethral anatomical confines, the absence of untoward effects, 
the observation that urethrographic contrast medium was not extravasated 
from the normal urethra in the presence of excessive pressure and the fact that 
extensive venous invasion present in 4 instances occurred in the absence of 
excessive pressure or hematuria. 


METHOD 

This series of urethrograms was done with the Brodnv urethrographic clamp 
and 30 cc B-D Yale syringe. The contrast medium used was iodochloral (Searle) 
which contains 27 per cent of iodine and 7.5 per cent of chlorine in organic 
combination with a highly refined peanut oil. Sterile mineral oil, 10 cc, was 
added to 20 cc of the iodochloral to make up 30 cc of solution for each urethro¬ 
gram. Twenty-five cubic centimeters of solution was injected in the antero¬ 
posterior mew, and the remaining 5 cc in the oblique view. A constant rate of 
injection of about 10 cc per minute was used, and exposures were taken during 
injection. Each urethrogram was done by the author whose subjective inter¬ 
pretation of the degree of manual pressure on the plunger of the syringe was 
recorded as slight pressure, moderate pressure, and excessive pressure. 

Excessive pressure was used in no case with demonstrable or suspected ure¬ 
thral disease or hematuria. Slight or moderate pressure was recorded in all cases 
except in that of spasmodic stricture in which excessive pressure was used, and 
in which previous endoscopy revealed no organic urethral disease. 

CLASSIFICATION 

A classification of extra-urethral confines of urethrographic contrast media is 
proposed, and a tabulation of results is recorded (table 1). 

VENOUS INVASION IN URETHROGRAPHY 

Venous invasion in urethrography occasions greatest concern particularlv 
when an oily contrast medium is used. The urethrographic medium enters the 
venous channels in the region of the anterior or posterior urethra and follows 
the branches of either the internal pudendal veins or inferior vesical veins all 
of which empty into the hypogastric veins. The common iliac veins and inferior 
vena cava then provide pathways for the mechanism of pulmonarv embolism 
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or less often coronary, cerebral or general visceral embolism. Occasionally the 
deleterious circulating agent may have predilection for the vertebral venous 
system of Batson, by-pass the heart, and produce cerebral embolism. A patent 
foramen ovale, present in 25 per cent of individuals, according to Martland, 
may participate in the production of cerebral or visceral air emboli by shunting 
the pulmonary circulation and diverting the obnoxious agent into the left 
heart. 


Table 1 Extra-urethral confines of urethrographzc contrast medium 



NUMBER 

OF CASES 

PERCENTAGE 

Extra-urethral invasion 

101 

51 

Urethrovascular injection 

4 

2 

Urethroglandular invasion 

49 

241 

a Urethroprostatic reflux 

26 

13 

b. Covper’s gland invasion 

0 

0 

c Urethral gland invasion 

23 

Ilf 

Urethral fistula 

22 

11 

a. Urethrorectal fistula 

0 

0 

b Urethroperineal fistula 

20 

10 

c. Urethro-abdominal fistula 

0 

0 

d. Fistula of the pendulous urethra 

2 

1 

Urethio-interstitial invasion 

19 

95 

a. Prostatic abscess 

3 

H 

b. Rupture of the urethra 

1 

2 

c Pen-urethral phlegmon 

9 


d. Peri-urethral abscess 

6 

3 

Urethral diverticula 

9 

45 

a. Congenital diverticulum 

0 

0 

b Acquired diverticulum 

9 


Anomalies 

0 

0 


Total number of urethrograms performed 200 


Several significant facts are illustrated in four instances of venous invasion 
(figs. 1, 2 and 3), and several pathogenetic considerations are suggested. In 
each of these cases chronic urethral disease existed in the nature of small caliber 
inflammator 3 r strictures which led to occlusion of the urethia and to localize 
damage in mucosal, submucosal or corporal zones. The fragile epithelial lining 
of the male urethra is known bj f its behavior toward irritating solutions, instni 
mentation, trauma and infection. The delicate urethral epithelium in the pies 
ence of disease is not designed to endure the repeated strain of distention as is 
the epithelial lining of the urinary bladder, gallbladder or intestines. Columnar 
epithelium of which the urethral mucosa is composed is noteworthy m 1 
inability to regenerate well anywhere in the bodj r , and fibrous tissue response 
advances at a rate out of proportion to the inefficient cellular regeneration. ' e 
final condition of the urethra as a result of a variety of types of injui} r is an 
impairment to lesser or greater degree of the structural integrity of the uie n* • 
Urethral disease is a prerequisite for the production of extra-urethral inrasio 
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Fig. 1 . Urcthrcivascular injection. Urethrogram shows contrast medium interrupted in 
its passage through bulbomembranous urethra. Extensive intravasation is visualized, and 
radiopaque oil globules present in branches of internal pudendal veins are seen extending 
upward into hypogastric and common iliac veins to inferior vena cava. Extreme local 
devitalization of tissue assuming form of acquired urethral diverticulum is seen in dilated, 
irregular portion of bulbous urethra. This case of venous invasion occurred under circum¬ 
stances of slow injection, slight pressure and in absence of hematuria. 



2. Urctbrovascular injection during state of erection of penis. Urethrogram shows 
do • f'' e . IntraT - asa -'” n entlre venous system of erect penis. Circular branches of two deep 
•nM ■' voms w h*ch join as one deep dorsal vein at the root of penis, superficial dorsal vein 
“ j'j'.uppur scrotal vein are outlined A small caliber stricture in bulbous urethra and im- 
*uf r> ° B,rlc ^ ure at bulbomembranous portion of urethra are seen. Extensive invasion of 
t'ili> UJ< i 0 • ura ^ ir ?' (d ai }ds is present in floor of pendulous urethra. This oblique view was 
■ n during slow injection of remaining 5 cc uretlirographic medium under slight pressure 
* hen erection of penis occurred. 
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of contrast mediai That the effect of- pressure or the rate of injection or the 
quantity of solution used can deterpfiine the degree of the final disposition of 
extravasated urethrographic media or that these factors may serve as immediate 
causes of extravasation is plausible, but neither of these factors is an underlying, 
required, causative element in the pathogenesis of extravasation or intravasation. 
A definite or potential break in the continuity of the mucosa in urethral disease 
offers ready access for a variety of agents to confines of the submucosa richly 
endowed with glands and vast anastomosing thin-walled venous plexuses. Since 
hematuria was not present in any of these cases of venous invasion it is reason¬ 
able to assume that a structural deficiency’- of the urethra, which is demonstrable 



Fig. 3. A, urethrovascular injection. Urethrogram shows distended anterior urethra as a 
result of complete obstruction in bulbous urethra There is seen a marked invasion 01 
tributaries of deep dorsal vein of penis and an outline of deep dorsal vein from glans i 
root of penis beneath symphysis pubis. B, urethrovascular injection. Urethrogram taK 
2 days following urethrovascular injection seen in A reveals a repetition of invasion ol ueep 
dorsal vein of penis. 

urethrographically, and not an open venous sinus, provided entry of contrast 
medium into the mucosa to produce some degree of interstitial extravasation, 
microscopically'- minute as it may be. This interstitial harbor of medium in 
mucosal, submucosal or peri-urethral foci awaits the effect of secondary' technica 
influences such as pressure, quantity of solution used and rate of injection to 
effect permeation of the thin-walled veins which in the presence of uret ra 
disease have already' participated in the infectious process. Localized thrombo 
phlebitis and degeneration of the walls of the veins incurred as a result of infec 
tion enhance the possibility' of vascular permeation of medium. 

THE EFFECT OF PRESSURE IN URETHROGRAPHY 

The effect of pressure during the performance of urethrography' remains an 
important factor in the production of extravasation. There is shown, ho« eier, 
in the case of venous invasion of the erect penis that slight pressure is pio ue i\e 
of intravasation while a subsequent urethrogram of the same case shows no 
extravasation with the use of greater pressure. It is demonstrated that exec, si' 
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pressure will not induce extravasation of contrast medium in the normal urethra 
(fig. 4). At the same time it remains that urethral disease, particularly an 
occlusive disease of the urethra, is often the determining factor in the production 
of intra-urethral pressure in urethrography. This is especially the fact in urethral 
strictures, and the more occlusive stricture renders greater resistance to the flow 
of medium. More pressure is therefore required to propel the urethrographic 
medium beyond the obstruction. The presence of urethral disease remains as 
the underhung factor in the process. It is demonstrable that in the presence of 
a spasmodic stricture which permits little or no medium to enter the posterior 
urethra, and by virtue of a functional urethral obstruction producing excessive 
intraurethral pressure on injection of contrast medium, no extravasation occurs 


T3 



{ .r. 


Spasmodic stricture of urethra. Urethrogram done under excessive pressure 
0 f ^ s ver y small amount of contrast medium in posterior urethra and bladder as result 
toiler 35 - * C s * r '°t ure °f membranous urethra. Anterior urethra is shown to be distended 
~ lrm U smooth and normal. No extravasation occuried in piesence of excessive pressure. 

(fig. 5). The organically normal urethra does not permit invasion of its wall even 
m Presence of excessive pressure. 

t *ie factor of vascularity in the production of venous invasion 

^The factor of vascularity of the anatomical part participating in the process 
^ ve hous invasion may he reasonably evaluated during the state of erection of 
e penis wherein a physiological increase of local blood volume is produced. It 
~'} H ll ' t 1° ignore that the temporary state of increased blood volume of the 
Penis influences the production of venous invasion (fig. 2). It is also reasonable 
a 'Ume that in the presence of urethral disease and by virtue of an impassible 
ira stricture against which the medium is injected, intra-urethral pressure of 
thp 10 ^ C '^ leC ' s clea t e d. The acute passive congestion of the penile veins during 
, af<1 °( erection undoubtedly produces a local increase in venous pressure. 
j } ] C increased venous pressure provides a marked decrease in the rate of venous 
c * ? { °" "'hich enhances the degree of intravascular invasion of medium. The 
l s ] c distended veins of the erectile penis make themselves readily accessi- 

' 0 t ic entry of contrast medium and divert the intravasation from branches 
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of the internal pudendal or inferior vesical veins not partaking in (lie vascular 
process of erection of the penis. This divergence of venous invasion prevents the 



Fki. 5. A, urethral fistula. Urethrogram taken in presence of unhealed pstenu 
throtomy. Marked mu rowing in distal portion of urethra is seen near hvpospadate ^ 

11, rupture of urethra. Urethrogram reveals extensive dispersion of urethrograpluc j ' u 

medium as a result of rupture of bulbous urethra. C, pen-urethral phlegmon. Lie ^ 

shows a large amount of contrast medium distributed in tissues distal to urog • 
phragm and limited by Colics’ fascia as a icsult, of septic urinary extravasation. /y i,. r jt v 
prostatic reflux in diverticular or cavitary prostatitis. Urethrogram shows an lr g t f c 
and narrowing of bulbous urethra and extensive reflux of contrast medium i ni o ]| ■ ' 

tubules and acini which are dilated. Such a configuration invariably denotes cm 
tatitis. 

delivery of medium lo venous channels leading more directly to rntijot t <1,n ^ 
and the inferior vena cava that would make available a route for tapa P u 
monary oil embolism. If the fact is accepted that the erect penis is engotge 
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with blood as a result of decreased venous drainage of the organ, then the oih 
contrast medium which invades the pooled venous channels resides more or less 
stationary until the flaccid state ensues. Gradual drainage of the penis and slow 
progression of the medium into the major venous channels follow. If local 
increased vascularity exists in urethral disease it is possible that the factor of 
vascularity influences the extent and distribution of intravasated urethrographic 
contrast medium. 

THE FACTOR OF VISCOSITY OF OILY MEDIUM IN" THE CIRCULATION" 

The viscosity of contrast medium would presumably play a part in the be¬ 
havior of circulatory transportation. Its significant effect would concern the 
rate at which the medium travels through the venous system and the amount 
delivered to various destinations per unit of time. If a factor in the production 
of fatal pulmonary embolism due to air. oil or other liquid media is the amount 
of medium per unit of time delivered to the lungs, then the viscosity of oily 
medium which conceivably effects the rate of intravascular transportation by 
virtue oi its adhesion to the venous walls and valves determines the amount of 
contrast medium per unit of time delivered to the pulmonary vascular bed. It 
is hardly likely that the frequently occurring potential opening of a patent 
foramen ovale would provide communication for a highly viscous oily substance. 
Inder any circumstances the property of viscosity would presumably be that 
of retarding the progression of contrast medium and attenuate the production 
of fatal pulmonary oil embolism. It is also reasonable to appreciate that larger 
oil globules can obstruct larger pulmonary vessels. Air in the circulation prob¬ 
ably encounters arteriolar or capillary arrest and depends upon the quantity 
delivered to the lungs per unit of time. A solid embolus such as blood clot 
probably produces a pulmonary effect in proportion to its size and the caliber 
of the pulmonary vessel occluded. The contour of oil globules may assume the 
shape of the vessels in which they are traveling, remain elliptical in shape or 
hv conglomeration of numerous globules assume the shape, though not neces¬ 
sarily the size of a propagated blood clot. In all likelihood the size of oil globules 
and the quantity of oil delivered to the lungs are decisive factors and the product 
°f these two factors is probably a constant for oily contrast medium in the 
Production of fatal oil embolism. 

the FACTOR OF QUANTITY OF CONTRAST MEDIUM IN THE PRODUCTION 

OF EMBOLISM 

In a personal communication Martland expressed the view that the introduc¬ 
tion of 200-300 cc of air into the venous circulation was required for the devel¬ 
opment of fatal pulmonary air embolism. The total amount of oily contrast 
medium required for urethrographic study is 20-30 cc. The anterior male urethra 
nis a capacity of approximately 20 cc. If in this and other series of urethrograms 
r° cc °I medium is observed in the anterior urethra there remains only approx¬ 
imately 5-10 cc of contrast medium available for entrance into the venous 
c lannels. It is difficult to appreciate that much more than 1 cc of oily urethro- 
gfaphic contrast medium gains entry into the circulation in cases of venous 
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invasion during urethrography. It makes for perplexing comprehension to 
conclude that more than several cubic centimeters of intravasated oily contrast 
medium is necessary to produce death in the light of the record of fatalities 
from urethrography with the use of an oily medium. There presents the con¬ 
sideration that the quantity of medium which invades the circulation should 
apply to that quantity delivered to the lungs per unit of time and not to that 
quantity introduced into the circulation. Oil medium, in particular, entering a 
complex, interwining system of veins and sinuses may have a sluggish motility 
and an affinity to traverse numerous, divergent and complex patterns of venous 
channels. In the final analysis the occurrence of fatal pulmonary oil embolism 
presumes the occlusion with oil of a sufficient number of pulmonaiy arterioles 
and capillaries. 


URETHROGRAPHIC CONFIGURATIONS OF THE IMPAIRED URETHRAL WALL 


It is difficult to ascertain the degree and variety of impaired urethral structure 
and thereby assess the extent of extravasation of urethrographic contrast media. 
It is likely that the greater the defect and deficiency of the urethral wall the 
greater the possibility for the production of extravasation and intravasation. 
Many types of urethral disease reflect themselves urethrographically in some 
form of extravasation of contrast medium. 

The most distinct type of breach of integrity of the urethra probably exists 
in the nature of urethral fistula. Urethral disease, in the form of an actual break 
in the continuity of the urethra, is the predominant factor in such extravasation. 
Minimal pressure is required for the invasion of urethrographic medium into 
the readily accessible urethral sinus tract (fig. 5, A). The not uncommon ure¬ 
thral fistulas which result from gonorrheal stricture provide conditions in which 
urethrographic medium is easily extravasated. Thus, urinary fistulas demonstrate 
a great degree of impairment in the continuity of the urethral wall and disclose 
that the degree of pressure, rate of injection and quantity of medium used 
assume minor roles in the production of invasion of urethrographic contrast 
media. 

Other breaches of urethral continuity present themselves urethrographical y 
in rupture of the urethra and in septic and nonseptic urinary extravasation 


(fig. 5, B and C). 

The most common type of extravasation in urethrography is urethroglandu ai 
invasion. Chronic prostatitis affords the most frequent condition represente 
by glandular invasion of urethrographic contrast medium (fig. 5, D)■ This tjpe 
of urethrographic distribution of contrast medium presumes an abnormal pa 
tencj r of prostatic duct orifices in the posterior urethra and dilatation of t ie 
drainage system of the prostate gland as a result of the effects of inflammation. 
The dilatations of the acini often appear as diverticula or cavities, and tie 
designation of diverticular or cavitary prostatitis is a properly expressed me no 
graphic diagnosis. The question arises as to the effect of pressure and the P 05 - 1 
bilitv of artificial over-distention of the prostatic acinotubular system. M ec ia ^ 
icalh' induced acinotubular distention as in the manual induction 
“hydronephrosis” in retrograde pyelography probably can be produced, but 15 
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hardly likely inasmuch as an exceedingly pronounced type of vesical neck 
obstruction would be required to impede the flow of medium into the bladder 
and create sufficient intra-urethral pressure within the prostatic urethra to divert 
the medium into the prostatic ducts. 

Tuberculous prostatitis provides an easily productive urethrographic pattern 
of diverticular or cavitary prostatitis (fig. 6.-4). The familiar endoscopic picture 
of trabeculation in the posterior urethra with numerous interposed “golf-hole” 
prodatic duct orifices among the coarse fibromuseular intertwining strands 
reveals the accessibility of urethrographic medium to the prostate gland. It 
would seem that prostatic diverticula, though not pathognomonic of tuberculous 



j . IG -.^- -t, urethroprostatic reflux in tuberculous prostatitis. Urethrogram shows saccular 
inH l* 1005 P ro =tatic ducts and acini, a small bladder and presence of contrast medium 
'ho s ure,er ’ latter being unusual in urethrography. B, calculous prostatitis. Urethrogram 
"s presence of calculi and contrast medium incorporating most of prostatic adenoma. 


Prodatitis because of a similar urethrographic picture in nonspecific prostatitis, 
are nevertheless strongly suggestive of genital tuberculosis. 

I ro-tatic calculi, particularly tho=e within the parenchyma, are prone to 


induce 


an irritative response on the part of prostatic tubules and acini and 


produce a degree of chronic pro«tatiti« (fig. 6. B). Diseases of the prostate, such 
nonspecific, tuberculous and calculous prostatitis herewith demonstrated 
'irethrographically. reflect themselves by 'ome degree of irregularity in struc- 
Ure posterior urethra and its contained ducts. It i= not presumptuous to 
rc vard a normal posterior urethra and prostate gland impervious to the reflux 
° ’ ,r °thrographic contract media. 

,. lr> rn,,co ' a l and submuco-al glands partaking in those infectious processes 
on" 0 ' ^ 3Ve P^'^'tion for the anterior urethra are frequently demonstrable 
Pe . Ul ?^ lro 2 rams - Tot infrequently subsequent urethrograms taken after a 
‘Hoi of urethral dilatation demonstrate a disappearance of glandular invasion 
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of urethrographic medium to signify a regression of the infectious process and 
adequate drainage of the urethral glands. 

Urethral diverticulum of the rare congenital variety or uncommon acquired 
type presents a distinct outpocketing from the lumen proper of the urethra. 
Urethral calculus is probably one of the most common causes of acquired ure¬ 
thral diverticulum (fig. 7). 

THE RELATIONSHIP OF HEMATURIA AND INTRAVASATION IN URETHROGRAPHY 

The presence of hematuria has frequently been proposed as a contraindication 
to the performance of urethrography. It seems unusual that the presence of 
hematuria should disqualify the use of this particular urological diagnostic 
procedure in the light of the liberal application of almost every type of manipu¬ 
lative diagnostic and therapeutic urological method in the presence of active 



Fig. 7. Uiethral calculi. A plain x-raj r shows four circumscribed opacities in anterior 
urethra. One calculus produced a small urethral diverticulum. 

and profuse bleeding. Venous invasion of variable amounts of a multitude of 
substances occur in the course of study and treatment of genito-urinary disease. 
Well known is the tremendous influx of substances into the blood stream in the 
presence of open venous sinuses during endoscopic surgery with the sometimes 
fatal complication of acute renal insufficiency. It is reasonable to assume that 
the presence of open venous channels affords a greater possibility of intravasa- 
tion than intact venous channels, and the greater and more numerous >c 
exposure of open veins the greater would be the degree of venous invasion. e_ 
nous invasion is noteworthy for its occurrence in the absence of urethral bleeding- 
The diseased urethra in the presence of bleeding or not is notorious in its genei 
ous absorption of obnoxious agents with the production of the so-called urethra 
chill or urethral fever. Intravasation is theoretically a greater possibility in t ie 
presence of urethral bleeding which denotes a defect in the continuity of t ic 
urethral wall. In general, venous invasion in urethrography would be expcc 
to present an exceptional complication in the presence of hematuria prow 
excessive pressure is not used. 


COMMENT 

Since a goodly number of disease entities of the lower urinary tract 1 effect 
themselves in an extra-urethral distribution of contrast media urethrogi ap uc 
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study serves a useful supplementary or supportive diagnostic measure in the 
evaluation of urinary tract abnormalities. The limitations of uretlirographic 
diagnosis are probably no greater than those of pyelo-ureterographic interpreta¬ 
tion. The absence of demonstrable deformity in a urethrogram does not rule 
out the presence of disease of the urogenital tract. Foreign body reactions 
resulting from injection of urethrograpliie medium into the tissues or sequelae in 
the nature of paraffinoma of the penis resulting from the injection of paraffin 
into the tissues have not been observed. 

The mechanism of venous invasion incorporates a combination of factors 
exclusive of the necessary element of impaired urethral structure. The effect of 
pressure during the performance of urethrography is probably the most signifi¬ 
cant factor invoking extravasation or intravasation as a result of urethral disease. 
The determination of the amount of pressure being utilized in the performance 
of urethrography finds no practical usefulness and renders no beneficial informa¬ 
tion with regard to the prevention of venous invasion of radio-contrast medium. 
1 enous invasion can be induced by any degree of pressure. An estimation and 
appreciation of the degree of pressure is as readily ascertained in urethrography 
as in retrograde pyelography. A comprehension of the degree and extent of 
urethral disease would be the hypothetical index by which to predict invasion 
of medium. Since urethrography is used in the presence of urethral disease 
excessive pressure should be used at no time. There may often occur that variety 
0| urethral disease which can tolerate excessive pressure, but there is never any 
accurate appraisal of the severity of urethral injury. An analog}," may be made 
10 *' le operative and postoperative irrigation of the bladder in endoscopic sur¬ 
gery. The integrity of the prostatovesieal continuity of musculature cannot be 
thoroughly evaluated, and it is safe not to induce excessive intravesical pressure 
at operation or post operatively in the presence of a poorly draining or occluded 
urethral catheter lest extravasation ensue as a result of a weakened and morbid 
'cacal neck. The influx of a multitude of agents into open venous sinuses can 
Probably be appreciably reduced by the avoidance of repeated excesses of 
uttrat esical pressure during endoscopic surgery. The effect of pressure is instru¬ 
mental in the introduction of medium into the circulation where other factors 
aied to the physical and chemical properties of blood and foreign medium 
supervene. 

Th * * 

e significant circumstance in venous invasion is not the amount of oily 
contrast medium used in the urethrograpliie procedure or the amount of oil in 
, e CIrcu lation but the quantity of oil delivered to vital foci of the body per unit 
hloofi 18 1 " lm ^ amc nta! disturbance is the effect of mechanical occlusion of 
dten‘' eSSe S at arteriolar or capillary gradations or the deleterious 

e ^ ect °f °il in capillaries and tissues. The relatively acute congestive 
bed o I 000 aD ^ ce ^ u ^ ar infiltration and edema as seen in the pulmonary vascular 
in t) n - a ' veo ^ ma - v represent a reaction to an obnoxious constituent of the oil 
there? IOnT1 ^ ’ nto ^ era ^ e fatty acid. The nature of the oily medium used, 
harm"°i e ' C ° U ^ Presumably determine the absence or presence and degree of 
!U 0lIects on the organism. It is possible that a large quantity of one type of 
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oil in the blood stream may not produce as great a reaction as a smaller quantity 
of another type of oil. A recent report of a case of pulmonary embolism as a result 
of injection of penicillin in oil and wax included the remark that penicillin in 
peanut oil had not been known to produce a similar complication. Lipiodol, for 
example, is noteworthy in its participation of fatal pulmonary oil embolism while 
iodochloral which contains peanut oil has been demonstrated in the venous system 
but has not been known to partake in fatal embolism or nonfatal pulmonary em¬ 
bolism. The behavior in the blood of various oils such as peanut oil, cottonseed 
oil, mineral oil and the like is presumably different. Blood contains suspensions 
of fat globules of various dimensions under physiological conditions. The fatal 
oil or fat embolism as a result of fracture of bone or trauma to fatty tissue is 
probably due to the liberation of a certain type of fat constituent not handled 
well in the circulation. Serious cases of fat emboli will show considerable amount 
of fat in stained specimens of urine. Fat or oil emboli manifest clinical differences. 
Fat emboli characteristically cause no symptoms or death until after 24 to 48 
hours but the fatal complications in oil embolism occur within several hours. 

CONCLUSIONS 

Urethral disease is a prerequisite for the production of extravasation or intra- 
vasation of urethrographic contrast medium. Disease of the bulbomembranous 
portion of the urethra is particularly receptive to the invasion of medium. 

The use of excessive pressure will not induce invasion of contrast medium into 
the normal urethra. 

Excessive pressure is not required for the production of venous invasion and 
should not be used in the presence of suspected or known urethral disease. 

The characteristics of oily contrast medium, the idiosyncrasies of its behavior 
in the circulation and the quantity of oil delivered to vital foci of the body per 
unit of time determine the occurrence and severity of embolic phenomena. 

Numerous urethral disease entities may be specified urethrographically as a 
result of the common occurrence of extra-urethral distribution of urethrographic 
radiopaque contrast medium. 

Four cases of venous invasion are reported. 

J,25 Mt. Prospect Ave., Newark, N. J. 
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THE INTERPRETATION OF TRANSLUMBAR ARTERIOGRAMS 


PARKE G. SMITH, T. W. RUSH and ARTHUR T. EVANS 


The visual study of the vascular pattern of living tissues and organs is not 
a recent development. As early as 1930, the vascular pattern of the kidney was 
studied by means of injecting a contrast medium into the abdominal aorta and 
recording the arterial pattern with the roentgen ray. Studies of this type have 
involved techniques that, at times, have appeared to be rather formidable. 
Many urologists have looked upon these techniques with fear and apprehension 
and, as a result, this field of investigation has not received the attention that 
its importance merits. 

A desire to have a definite record of the anomalous vessels, which we have 
thought to be the cause of renal pain in certain patients without evidence of 
urinary tract obstruction, caused us to begin a stud} 7 of the renal vascular 
pattern as determined by translumbar arteriography. This stud} 7 began about 
two years ago and caused us to alter the previously described techniques. We 
are now using one which we have previously reported and which, in our hands, 
has produced neither fatality nor morbidity. 

Although, during the past two decades, the procedure of translumbar arteriog¬ 
raphy has been discussed by several other investigators and several have 
described the characteristics of the arterial pattern found in certain types of 
renal disease, we have been unable to find a record of any attempt to describe 
and classify the normal patterns to be expected in various types of renal changes. 
For this reason, we recently selected for such a study, a group of approximately 
200 arteriograms that were made upon patients in whom there was renal disease. 
From that study we believe that we can recognize certain definite changes in 
the arterial pattern which indicate specific types of renal abnormality. 

The interpretation of a translumbar arteriogram requires a complete knowledge 
°f the anatomv of the abdominal aorta and its branches as well as a detailed 


study of the arteriogram to be interpreted. It is essential that one trace each 
artery carefully from its origin to its termination in order to identify accurately 
each vessel’s true anatomic position. One of the most difficult types of arterio¬ 
grams that one is called upon to interpret is that in which there occurs a super- 


■uiposition of a number of arteries, because at times, accurate identification of 
each of these individual arteries is extremely difficult. Upon numerous occasions 
" e *' ave seen the celiac axis arise, or at least appear to arise, below the level of 
le r enal arteries, causing the hepatic or splenic arteries to course upwards and 


across the area of the renal shadow, as well as the arterial supply to the kidney. 

us can result in an improper interpretation of the arteriogram if a careful, 
intensive study is not carried out. Enlargement of the spleen or liver often 
cause.-- superimposition of the splenic or hepatic artery upon the renal artery 
nut the shadow of the renal parenchyma. The interpretation of the presence of 
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an aberrant renal vessel must be made only after a very careful examination; 
the relative position of the supposed aberrant artery and the kidney shadow 
must be determined; the origin and termination of a suspected vessel must be 


_ I 






if-- •* 

m . 


Fig. 1. Translumbar arteriogram illustrating type of arterial pattern obtained by injec¬ 
tion of contrast medium directly into aorta. Note 1) celiac axis, 2) superior mesenteric, o) 
renals and their distribution, and 4) an abenant lower pole right renal artery. 



NORMAL RENAL ARTERIAL CIRCULATION 




DOUBLE RENAL PELVIS 


Fig. 2. .4, schematic representation of normal renal arterial circulation. From st . ut febg 
a large series of normal renal arteriograms, this is pattem that we believe is norma . i 
“fanning out” of terminal branches which aie unifoimly distributed throughou 
parenchyma. B, schematic representation of a normal pattern of a kidney with comp 
bifurcation of renal pelves and ureters 

thoroughly studied. The course of the suspected anomalous artery must be 
accurately followed to determine that it does not extend beyond the renal sha 
and is traceable to its termination. We should be able to recognize the tyP lca 
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fan-like arrangement of the end arteries that is found only in the kidney. The 
lumbar arteries, shortly after departing front the aorta, turn posteriorly to 
enter the back muscles. Because of this rather acute angle just lateral to the 
vertebral body, they can be easily recognized. 

THE NORMAL RENAL ARTERIOGRAM 

The renal arteries branch from the aorta at the level of the L~2 vertebral 
body and are at right angles to the aorta. The primary division of the renal 
artery occurs just within, or close to. the hilurn of the kidney. From this point 
the branches spread through the kidney with diminishing caliber. The small 
renal branches arise at acute angles and the interlobar and arcuate branches 
pass between the pyramids and spread out in graceful, minute curves in the 
cortex—a so-called fan-like arrangement. The normal arteriogram is illustrated 
in figures 1 and 2.-4 but it is. of course, to be understood that the incidence of 
more than one renal artery is extremely high. 

THE ABNORMAL RENAL ARTERIOGRAM 

lie will first consider abnormalities of distribution due to congenital ab¬ 
normalities of number or position of the kidneys and their pelves and ureters. 
Arteriography in this type of case gives a vast amount of information that is 
of great value to the clinician as it is the only method by which one is able to 
'earn the number and location of renal arteries, a matter of extreme importance 
m those cases of congenital anomalies that require surgical care. 

Bifurcation. Bifurcation of the renal pehis usually has associated with it 
a multiplicity of the renal arteries. The importance of a preoperative knowledge 
of the number and location of these accessory renal arteries is, of course, apparent 
to anyone (fig. 2 J?). 

Congenital ectopic kidney. The congenital ectopic kidney, pathologic or other- 
"tse, frequently requires the carrying out of surgical procedures. Experience 
nnd. more concretely, arteriograms of such cases have demonstrated the high 
Percentage of these patients who have associated anomalous vessels. Frequently, 
the arterial supply arises not only from the normal position in the aorta, but 
obo from the common iliac artery and occasionally, even from pelvic vessels 
on the opposite side. 

Crossed renal cclopia. Here again, arteriography is of great benefit if we are 
contemplating surgery, for in two patients recently examined, in one we found 
four renal arteries arising from the lower abdominal aorta and one from the 
common iliac of the side opposite to the location of the kidney. The other pa- 
bent. whore pyelogram was almost exactly the same, had only one renal artery. 
Hiat vessel arore from the normal position of the renal artery on that side, 
entered the upper pole of this kidney mass and supplied the lower as well as 
the upper portion. Certainly, information such as this is of great value (fif 

Ilor.'ishor kidney. Arteriography is probably of greater value in planning 
■urgical procedures of a horseshoe kidney than in any of the congenital anorna- 
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lies, for this anomaly is characterized by a great variation in the distribution of 
the renal arteries. By personal communication, we have learned of one case 
with horseshoe kidney in which at autopsy, only one renal artery was found 
(fig. 3 ,B). 

Hypoplastic kidney. We, as everyone else, have been extremely interested in 
the hypoplastic kidney and its importance in vascular hypertension. It is fre¬ 
quently impossible to catheterize the ureter of these hypoplastic kidneys and, 



Fig. 3. A, schematic representation of a complete, crossed, fused renal ectopia. This is 
what might be called normal pattern of arterial supply, but there is great variability o! 
arterial pattern in this interesting anomaly. B, a great number of arteries usually enter 
horseshoe kidney and great variability exists in their point of or'gin. 




ABERRANT RENAL ARTERY 


HYPOPLASTIC KIDNEY 

Fig. 4. A, as one would expect, this schematic representation shows very small arter) 
with very few branches and a lack of typical “fanning out.” B, schematic representauo 
manner in which an aberrant artery (especially if it arises directly from aorta) could pro 
torsion of kidney and compression of renal vein. 

as they are not visualized by excretory urography, the procedure of translumbar 
arteriography assumes an important role because it is the only method that "l 
determine whether there is a remnant of kidney present in the renal fossa or 
not. Five cases of hypoplasia have been studied by arteriography. In three, m 
only method that allowed us to determine that there was a hypoplastic kic nej 
present was the arteriogram (fig. 4,/L). , 

Renal hypertension. It is gene rail}' agreed that there is a substance P r0 ,^ 0 
in the renal parenchyma under certain circumstances that when absorbec i 
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the general circulation acts as a pressor substance producing otherwise unexplain¬ 
able arterial hypertension. Hypertension has resulted from the production of such 
a substance following the partial compression of the renal vein as well as by the 
better-known ischemia following similar partial compression of the renal artery. 
The presence of an anomalous vessel in a patient whose kidney has an abnormal 
amount of mobility may result in a torsion or twisting of the pedicle in such a 
way as to compress, in a similar manner, the thin-walled vein upon the rather 
rigid artery and thus produce a pressor substance responsible for the production 
of hypertension. We believe that we have recognized three such cases; at least 
in our series there were 3 patients who had marked hypertension, in whom anoma¬ 
lous vessels were ligated and the renal position corrected, who have recovered 
from the hypertension. Although we certainly wish to draw no conclusions from 
such a very brief series of cases, it is one that warrants our interest and continued 
study (fig. 4,B). 

Renal infarction. Our experience with arteriography in renal infarction has 
been extremely illuminating. We have been unable to find any reference to 
renal arteriographic studies in this type of case. As a result of the study of 
five patients with proven renal infarction, we believe we have been able to 
establish a pattern which will allow the diagnosis of this condition. Four of these 
five patients had malignant hypertension, one of 280/160. (To illustrate our 
feeling of security about the safety of this procedure, we had no hesitancy in 
doing a translumbar arteriogram after the anesthetist said he would assume 
responsibility for the anesthetic.) In four of these patients, three of whom had 
multiple large infarcts and one a single massive infarct, we saw exactly what 
one would expect, a sharp termination of the artery or arteries and a compara¬ 
tively avascular area between that point and the periphery of the kidney, there 
being no associated curving or circling of the small arteries, as is sometimes 
seen in cystic disease. In one of these patients, who at autopsy was found to 
have innumerable small renal infarcts, the arteriogram was not characteristic, 
although on close study it was noted that we could not trace the arteries out 
as far as in the usual case (fig. 5,A). 

Hydronephrosis. In hydronephrosis, the caliber of the main renal artery' is 


important in evaluating the renal arterial supply but by studying the terminal 
branches of the renal artery, greater information is available. As seen by us, 
the renal arteries have phases of filling on serial films made with a rapid casette 
changer. However, it was usually possible, by' the single film technique, to 
distinguish between actual decreased circulation and incomplete filling by study- 
■ng the terminal branches of the renal artery'. If they were clearly seen and 
moderately opaque, yet spread apart and few in number, the circulation was 
considered impaired. 

If the renal parenchyma is replaced by chronic infection and or hydronephro- 
" lc arterial supply to the renal parenchyma is decreased. Believing that the 
amount of circulation to the kidney is an indication of the potential renal function 
and the ability of the kidney to recover, we have utilized translumbar arteriogra- 
P '> as a measuring stick for therapy and prognosis in patients with hydronephro- 
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sis. In addition, it is informative in ureteropelvic obstruction to determine the 
presence or absence of an aberrant artery. In all patients requiring surgery 
because of hydronephrosis, we utilize arteriography. Our experience, although 
limited to amount and length of follow-up, has borne out our belief that arteriog- 


/ 



renal infarcts 



ABERRANT RENAL ARTERY 


Fig. 5. A, It is to be noted that there is a very characteristic sudden termination of arter¬ 
ies in region of infarcts with an area of avascularity between their termination and renal 
capsule. B, schematic representation of manner in which an anomalous branch of renal 
artery can produce obstruction at ureteropelvic junction with resulting hydronephrosis. 
Note that arterial pattern is otherwise normal and, in spite of amount of hydronephrosis, 
arterial pattern indicates that there is sufficient renal parenchyma to warrant conservative 
surgery. 


HVCflONCPHPOSlS 


HYPERNEPHROMA 




Fig. 6. A, advanced hydronephrosis which in this case results fiom ureteropelvic stric > ^ 
and presents this typical pattern characterized by an absence of normal “fanning ou 
terminal branches. B, schematic representation of characteristic “pooling” or puocl i■ B 
of contrast medium in legion corresponding to filling defect on retrograde pyelogram, 
is found in vascular parenchymal tumors 


raphy is a valuable method of evaluating potential renal function (figs- o,B 
and 6,.4). 

Ureteral obstruction. The procedure of arteriography has been of talue in 
8 patients with completely obstructed ureters. In these patients, four in^ 
normal renal arterial supply and four had diminished arterial supply. - 0 

the latter 4 patients had nephrectomies and the renal parenchyma in cac i 
instance was severely damaged or replaced. In the 4 patients with norma 
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arterial supply, the ureteral obstruction was relieved and there has been a 
return to normal renal function by each kidney. 

Probably one of the most practical values of translumbar arteriography is 
its great worth in the differential diagnosis between tumors and cystic disease of 
the renal parenchyma. In this series there were 26 cases in which arteriography 
was used in the deferential diagnosis and, although we were not keen enough 
to properly interpret all of our arteriograms prior to surgery, a latter review of 
those in which a mistake was made showed that the arteriogram bad not failed 
but that we had. In other words, the arteriogram in each of those cases supplied 
the information that, when properly interpreted, provided a correct preopera¬ 
tive diagnosis. The key upon which proper interpretation is based is the simple 



Iug. 7 , A, in spite of very marked deformity of renal pelvis, characteristic area of avas- 
culantv and lack of “puddling” in region of filling defect confirms diagnosis of cystic dis¬ 
ease. B, schematic representation, of wide dispersion of small arteries and failure to visualize 
terminal branches is characteristic of this disease and is confirmatory evidence of diagnosis. 

fact that parenchymal tumors are vascular structures, and that cysts, solitary or 
Polycystic, are not. 

Renal tumors. As the tumor is vascular and contrast medium will, of course, 
follow the arterial stream, there will be a “pooling,” “laking” or “puddling” of 
die contrast medium in the area of the lesion indicated by pyelography. One 
fiay even note some irregularity of the vessels within the tumor, but this is not a 
constant finding. On one occasion, this “pooling” or “puddling” of the contrast 
medium led us to make a diagnosis of a small tumor in a patient with recur¬ 
rent hematuria in whom we were unable to demonstrate any change in the pyelo- 
gram. On exposure of the kidney, a tumor less than 2 cm. in diameter was found 
immediately beneath the capsule in the area indicated on the arteriogram 
(fig. 6,13). 

tumors arising from the epithelium of the renal pelvis and invading the 
miial parenchyma may show a slight change in the vascular pattern, but seldom 
demonstrate any tendency to “pooling” or “laking.” We have been unable to 
recognize any characteristic pattern that would aid us in the diagnosis of this 
.'pc of tumor. Other workers have previously come to the same conclusion. 
i-ohtary renal cyst. In patients with solitary renal cysts a comparatively 
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avascular area in the region of the filling defect, as shown on the pyelogram, 
was present in every case. We have frequently observed rather small arteries 
overlying a portion of this area. These represent small vessels immediately 
adjacent to the parenchymal portion of the cyst. In no case was there any sug¬ 
gestion of “pooling” or “puddling” of the contrast medium in the region of the 
filling defect shown in the pyelogram. In addition, in several of these patients 
there seemed to be a definite curving of the vessels around the avascular area. 
One observation, that we have no record of having noted before, is that the 
nephrogram which is taken immediately following the arteriogram, very fre¬ 
quently shows an area of “thinness” of the renal shadow in the region of the 
cyst which, of course, is what one would expect to find (fig. 7,A). 

Polycystic kidney. The arterial pattern that is seen in polycystic kidney 
demonstrates a spreading out of the entire pattern and a tendency toward the 
disappearance of the terminal branches producing areas of very definable avas- 
cularity (fig. 7 ,B). 


DISCUSSION 

Arteriography is of great benefit in determining the renal pattern in all types 
of congenital anomalies. Preoperative knowledge of this arterial pattern permits 
a more accurate surgical plan and a less tedious surgical procedure in that the 
location of these vessels is known prior to surgery. In those cases where partial 
nephrectomy or ligation of anomalous vessels is contemplated, arteriography is 
of especial value. 

We believe that a further study of the renal pattern in renal hypertension of 
various types has promise of providing information of great value. 

Translumbar arteriography is a method by which one can definitely determine 
the salvagability of the renal parenchyma for the axiom that “the kidney is 
no better, but just as good as its blood supply” is one to be remembered. 

In our series, arteriograms have never failed to give the differential diagnosis 
between cystic disease of the kidney and parenchymal tumors. Certainly, the 
accuracy of that differential diagnosis has not been very high with the commonly 
used procedures. 

In conclusion, we wish to emphasize that the procedure of translumbar artei- 
iography is one that can be used with a feeling of security and that, as experience 
in interpretation of these films is accumulated, we will be in a good position to 
appreciate more fully the value of this procedure. 

1908 Union Central Bldg., Cincinnati 2, 0. 
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PHEOCHROMOCYTOMA: REPORT OF A MALIGNANT CASE 
(PHEOCHROMOBLASTOMA) 

FRANK J. PYLE 

We shall consider only the medulla of the adrenal glands. The medulla is 
vascular, soft, pulpy, and is dark brown or red in color. It is rich in nonmedul- 
lated post-ganglionic nerve fibers, and there are a few sympathetic ganglion cells 
within its substance. The nerves are mainly derived from the splanchnic sympa¬ 
thetic and a few from the phrenic and vagus. It is composed in most part of 
finely granular chromaffin cells from which adrenalin is extracted. The arterial 
supply comes from the aorta, and the inferior phrenic and renal arteries. 

Embryologically, the medulla is derived from ectodermal cells developing from 
the primordial ganglionated cord of the sympathetic nervous system. At first it 
is outside the cortex but gradually becomes embedded within its substance, until 
completely surrounded by cortical tissue. During the fourth month, the cells take 
on their chromaffin-staining characteristic. 

In the adult the boundary between the cortex and the medulla is irregular. 
The cells themselves are irregular in shape and arranged in rounded groups, or 
m short cords, surrounded by sinusoidal venules. These cells undergo the “chrom¬ 
affin” staining reaction characteristic of chromaffin tissues, all of which, in this 
case, manufacture adrenalin. Chromaffin tissue is not confined alone to the me¬ 
dulla, but is distributed throughout the ganglia of the sympathetic nervous sys¬ 
tem and the carotid and coccygeal bodies. 

The hormone of the adrenal is epinephrin or adrenalin, first synthesized by 
Aldrich and Takamini. The secretion of adrenalin is actuated by the splanchnic 
nerves, which form a part of the sympathetic system and, conversely, the vagus 
and parasympathetic nerves inhibit its secretion. Adrenalin is the great sympa- 
e ! c stimulant and it affects all organs and functions governed bj r the sympa- 
etic system, the vegetative part of ourselves. Adrenalin secretion is stimulated 
b muscular activity, such hormones as thyroxin, and, to some degree, by insulin. 

ns effect is heightened by emotional stress, extensive burns, and certain drugs. 
J mon S them, nicotine, morphine, ether, and chloroform, if repeatedly used or 
n g continued, produce paralysis of the sympathetic and exhaustion of the 
enai medulla. The result is low blood pressure, low blood sugar, muscular 
sucl T' 5 ’ a . nC * sl0 ™S heart rate. Surgical shock also, notably ensues upon 
. * e P*etion. Finally, the medullary tumor we are considering, pheochromo- 
a ’ Eecr etes adrenalin in large amount and produces the characteristic 
Wmptoms of hyperadrenalism. 

StT °"°"' n g changes result: 

imu ation of adrenal medulla or adrenalism (sympathetic stimulation) 

• Blood vessel constriction 
a - Hypertension 
— Heart stimulation 

m Decreased rate (vagus stimulation) 

•>. increased force 

Pert, Mii'l* Y 1 '!' 1 ;! 1 me <Uinc. Southeastern Section, American Urological Association, Gulf- 
•* * Auruarv o, 1950. 
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3. Uterine contractions 

4. Intestinal function 

a. Decreased peristalsis 

b. Decreased digestive juice secretion 

c. Valve and sphincter contraction 

5. Eye 

a. Pupil dilation 

b. Retraction upper lid 

c. Protrusion eyeball 

6. Kidney function 

a. Increased function 

b. Polyuria 

c. Sodium, potassium, and phosphate excretion (variable) 

7. Metabolism increase 


a. Hyperglycemia 

b. Increased heat production 

c. Increased oxygen consumption 

8. Blood picture 

a. Decreased coagulation time 

b. Lymphocytosis 


c. Anemia 1 


1. Temporaiy increase in erythrocytes (splenic 

2. Later destruction R.B.C. 


contraction) 


9. Muscle stimulation 


10. Skin 


a. Arrectores piliexcitation 

b. Sweat glands—not stimulated 

1. Sweating from inc. bid. temp. 

11. Bronchi 

a. Relaxed musculation (pulmonary edema) 1 ’ 2 

b. Increased respiration 

Tumors of the adrenal medulla and of the chromaffin system in general are so 
rare that onty a few are diagnosed before death. They arise from one of tlnee 
types of cells in the medulla. The principal type of cell is the neuroblast oi 
sympathagonia, and it is from sympathagonias that neuroblastomas develop. 
Sympatliagonia divide into the neurocyte or nerve ganglion cell and the cluo- 
maffin or secreting cell: 

Tumors of adrenal medulla 

Neurocytes (nerve ganglion cells) 

1. Ganglioneuroma 

Sympathogonia < Chromaffin (secretin cells) 

Neuroblastoma 1. Pheochromocytoma 

2. Pheochromoblastoma 

1 Wolf, W.: Endocrinology in Modern Practice. Philadelphia: W. B. Saunders Co., 1939, 

= Best, C. H. and Taylor, N. B.: The Physiological Basis of Medical Practice. Baltimore. 
Williams and Wilkins Co., 1950, 5tli ed. 
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Ganglioneuromas, consisting of nerve ganglion cells and found both in children 
and adults, are benign. Pheochromocytomas, consisting of chromaffin cells, in 
the adrenal medulla 3 or elsewhere in the chromaffin system, are rare. They are 
usually benign, but a few are malignant. These latter are the pheochromoblas- 
toma. 4 

Pheochromoblastomas in the adrenal medulla secrete adrenalin, and the 
symptoms are those of hyperadrenalism. The chief symptom is paroxysmal hyper¬ 
tension. The symptoms are spontaneous or induced. They are: pounding head¬ 
ache, epigastric distress, palpitation, and cold hands, feet, and skin, all from the 
contraction of the peripheral arterioles. These symptoms may be brought on by 
fever, by emotions such as anger and fear, by injury, cold pressor tests, chemical 
agents, or, most noteworthy, by any change of posture that serves to massage 
the tumor. An attack is almost always followed by sweating, prostration, exhaus¬ 
tion, and sometimes outright shock. Associated are high blood pressure and, as 
a rule, hyperglycemia and glycosuria. 

Experimentally, the same group of symptoms is induced by injection of hista¬ 
mine phosphate. 5 ' 6 ' 7 Roth and Kvale 5 applied this test following their observa¬ 
tion of hypertension while a patient was receiving a histamine solution intraven¬ 
ously. 8 The dose ordinarily necessary is 0.05 mg. but on one occasion pheochro- 
mocytoma was suggested by the reaction following injection of 0.5 gm. during a 
gastro-analysis. 9 Under similar circumstance 25 mg. of mecholyl bromide will 
raise the blood pressure for 10 to 20 minutes. 6 - 10 A hypertensive reaction lasting 
for 20 minutes can also be produced by injection of tetra-ethyl-ammonium 
chloride. 10 However none of these drugs gives any response following operation. 

Adrenolytic drugs, especially benzodioxane (dimethyl piper-idionaminomethyl 
bonzodioxane) are valuable in diagnostic testing for chromaffin cell tumor of the 
adrenal medulla. 6 - JI - 12 - 13 20 mg. intravenously during an episode will lower the 

ood pressure for about 10 minutes. Dibenamine hydrochloride (dibenzl-beta- 
c ilorethylamine) 7.0 mg. per kilogram of body weight lowered the blood pressure 
fo normal for 2-1 hours. 11 - 14 - 15 


r‘ F ' : Hormonal tumors. Surgery, 16: 233-265, 1944. 
r rn = bb- and Powell, T. O.: Chemical manifestations of chromaffin cell tumors arising 
Ti( S “I? ra4en al medufia. Surg., Gynec. & Obst., 59: 9-24, 1934. 

Am r VI’ , ■ *1 • and Kvale, W. F.: Tentative test for diagnosis of pheochromocytomas. 

* G-in d 'r C T 210: 053 ' GC0 - m5 ’’ J - Lai >. & C!in - Me d., 30: 366-3GS, 1945. 
retr ftna r- 0 * 1 * 1 ’ t **• an ^ Cahill, G. F.: Pheochromocytomas co-existing in adrenal gland and 
7 S'lfT 1 01 l ca ^ A s P ace "’ith sustained hypertension. New Eng. J. Med., 238: 692-G96, 194S. 
c] - Mencher, W. H. and Colp, R.: Symposium on surgical diagnosis of pheo- 

C in °* n drena) gland; report of 2 cases with operative removal of tumor. Surg. 

« kv.i lv A U er - 26: 36S-3S1, 1940. 

nmi hvnert " M-, Clagett, O. T. and Dockerty, M. B.: Headache and paroxys- 

Suri- fusion.; Observations before and after surgical removal of a pheochromocvtoma. 
5 Burr \v° rth Amor - Z4: ^22-933, 1944. 

C.-ur rrno K t C ’ - b-’ end Halsted, J. A.: Adrenal medullarv tumor (pheochromocvtoma). 

to Bartel, "A U ‘ succoss . f ul operation. Ann. Int. Med., 28:'S3S-S49, 10 IS. 

I.alinv A.; ?’ V, - a,1 d Kingsley, J. \V Jr. : Diagnostic approach to pheochromoevtomata. 

’> Gold i Bul1 - 6; 7 ~ l? ' 1913. 

nrc„l' t m‘ enb ? r K’ Snyder, C. II. and Aranotv, H., Jr.: Xcw test for hypertension due to 
u r ( ;j;'K O'-mcimnnc. J.A.M.A., 135: 971-97G, 1947. 

'TaUi Cv' BilMcrai familial pheochromocvtoma. J. Urol., 59: 103G-105S, 1948. 
hit. xirii ’ 3 ^ 1 ^ ’ ^* icoc b ro,n °cvtoma • Diagnosis and treatment. Ann. 
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Diagnosis of pheochromocytoma depends on: 

1. The symptom-complex. 

2. An attack following immediately upon administration of an epinephrine 
secretion stimulating drug such as histamine. 

3. Response to an adrenolytic or epinephrine antagonist such as benzodioxane. 

4. Roentgenographic evidence of tumor as revealed by shadows indicating 
renal displacement, or by use of perirenal insufflation, or by laminography. 


CASE REPORT 


Mrs. H. D., aged 57 years, was admitted to the Orange Memorial Hospital 
on February 23, 1949. She gave a histoiy of peculiar spells over the past 5 years. 
(She stated she has been having mild attacks for 28 years.) These came on as 
often as twice weekly in the morning after arising and were characterized by 
epigastric pain, forceful heart action, and severe headaches. These are now accom¬ 
panied by nausea and vomiting of saliva or clear fluid, flushing, and profuse 
sweating. Sneezing would abort the attack, or eating would often prevent a 
second attack. About 2 years ago she found that turning on her left side would 
start an attack similar to the above. About 2 weeks ago she had a severe attack 
of pain in her right flank while lifting a chair. This was accompanied by extreme 
hypertension (systolic up to 300). 

The past history was of no import except that there was an examination in a 
clinic in 1946 and in 1947. Although the significance was not realized at the time, 
one of these attacks was brought on when she received an injection of histamine 
during a gastric analysis in 1946. There is no record of her blood pressure during 
that episode but her blood sugar was only 121 mg. 

Physical examination on admission was essentially normal. She appeared 
underweight but not acutely ill. The blood pressure was 150/80 except when she 
turned on her left side. This began an attack with the blood pressure suddenly 
jumping to 220/130. A mass was palpable in the right hypochondrium and ex¬ 
tended through to the costovertebral angle. 

Urinalysis was normal except for an occasional finding of albumin. The bloo 
count was normal except for secondary anemia. The blood sugar was 121 mg- 
per cent; the blood urea nitrogen was 10.6; blood chlorides 420; albumin u-3, 
and globulin 1.9. 

Cystoscopic examination was negative. However, the retrograde pyelograms 
revealed the right kidney to be rotated and displaced downward by a tumoi 
mass (fig. 1, A). No evidence of metastases to the lungs was reported on ches 
x-ray but a review of these films suggests the possibility of early metastases 


at that time (fig. 1, B). 

The benzodioxane test for pheochromocytoma was made by Dr. Fred Ma iel 
of the Orange Memorial Hospital with the findings as recorded on the accom 
panying chart (fig. 2). The patient was turned on her l eft side which pi o c 

hH echt, H. H. and Anderson, R. B.: Influence of dibenamine on certain functions 
sympathetic nervous system in man. Am. J. Med., 3: 3-17, 1917. , r „_ nr t of a 

15 Spear, II. C. and Griswold, D.: Use of dibenamine in pheochromocytoma t ep 
case). Is gw Eng. J. ^led., 239i /36~/39, 194S. 
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a typical attack and a rise in the blood pressure to systolic 260 and a diastolic 
of 130. At this time 14 mg. of benzodioxane mas injected intravenously. The 
blood pressure dropped at once to 150/90 and remained here for 15 minutes while 
the patient remained on her left side. 



Fro. 1 A, Bilateral retrograde pyelogram shoving displacement of right kidney by 
mfu« Ure ^ r0m tumor - chest x-ray showing early (questionable) metastases about right 



j ' n interesting observation in the electrocardiograms in this case was made 
lie ?k^ ers ' {ou,K l that an electrocardiogram made with the patient at 
lcr ' Xls ‘ c J cvc 'l of blood pressure showed an inversion of T waves and a tracing 
p p n during a seizure (with patient on her left side) showed an increase of the 
( . interval from 0.14 to 0.20 seconds, a peaked and slightly slurred P2 and 

u l'fig u and normal appearing T waves. Following the operation the tracing 
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revealed a return to normal. The case reported by Spear and Griswold 15 revealed 
a left axis deviation and inverted T waves in 1, 2 and 4. 

An operation was advised and was performed on March 9, 1949. The choice 
of an anesthetic and operative approach presented difficulties. Dr. A. F. Shirmer, 
an Orange Memorial Hospital medical anesthetist, gave the patient pentothal 
sodium solution intravenously and supplemented this with nitrous oxide-oxygen. 
The patient was placed in a flat position lying on her abdomen since this position 
did not initiate an attack. The right side was elevated by the use of a sand bag 
and then an incision was made over the eleventh rib running from its attachment 
to above the crest of the ilium, the twelfth rib being only a very rudimentary 
one. This disection was continued through the subcutaneous tissue, clamping 
all bleeding points as encountered and ligating them. Following this, the external 
oblique muscle was cut through as was the internal oblique. The lumbar fascia 
was opened and the peritoneum reflected medially, splitting the transversalis 
fascia and muscles along their fibers. Following this, the ligament running from 
the vertebra to the eleventh rib was cut allowing this to be retracted upwards. 

300 
220 
200 
180 
160 
I 40 
120 
100 
80 
60 
40 
20 

Fig. 3. Anesthesia record 

The dissection was then continued in a posterior direction and down over the 
deep muscles of the back in order to avoid entering the peritoneum. Following this 
the tumor was identified and Gerota’s fascia was opened. The kidney was found 
to be free and not involved in the tumor and could be separated from this laige 
tumor mass with ease. At this point the patient’s condition became rather serious 
as she had stopped breathing and her blood pressure had dropped to a very lo" 
point, as shown in this anesthesia record (fig. 3). This apparently followed clamp¬ 
ing of the vessels that supplied the tumor mass. No definite pedicle could be 
identified, but at several points, large dilated veins were located entering the 
tumor mass. After the anesthetist had the patient under control, respiiation 
resumed, and condition satisfactory', the operation was continued. The ele\ en > 
rib was removed in order to give sufficient space for removal of this large tumor. 
Following this, the tumor could be freed from its fossa and the remaining vessc s 
entering the mass could be clamped as it was delivered. Xo excess bleeding nas 
encountered although a large amount of general oozing occurred throughout. ^ 
tumor mass was removed complete and the fossa packed after the clamped ve»se s 
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entering at the assumed pedicle were ligated. Following this, two openings in the 
pleura were located where the eleventh rib had been removed. They were closed 
as thoroughly as possible and several other small bleeding points were clamped 
and ligated in the fossa. Packing was then placed in the fossa, and one cigarette 
drain introduced. Following this the kidney could be returned to its normal 
position with ease and it was allowed to remain in this position as it had not been 
interfered with at any time during the operation. Closure was then made in the 
usual manner. She was in fairly good condition at the end of operation and was 
returned to her room where she was placed in an oxygen tent and given 1500 
cc of blood and at intervals over the next 6 hours, 2 units of plasma. Prognosis 
was fairly good following operation. 

The pathological report, as made by Dr. George Kerr, pathologist at Orange 
Memorial Hospital was as follows: 



Fig. 4. Microscopic section from pheochromocytoma 


J'The gross specimen consisted of a large encapsulated tumor growth measuring 
H.o by 13 by 10 cm. The weight was 1070 gm. The capsule was partly torn in the 
region of its vascular attachment. A small amount of fatty tissue was present 
m _ M area. The surface of the growth was smooth and slightly lobular. Cut 
section showed soft, greyish tumor tissue throughout with many areas of hemor- 
rhage. No definite brownish colored tissue was found. There was a central 
c > *tic space approximately 4 cm. in diameter which was filled with hemorrhagic 
™id and fibrin. 

Microscopic study of the sections showed a cellular tumor composed of alveolar 
masses of malignant cells supported by fibrous vascular stroma. The cells were 
P coinorphic, many with indistinct cell outlines. Some cells appeared distinctly' 
"polar. Occasional multinucleated tumor giant cells were present. The cyto- 
P asi " was finely granular. The nuclei were hyperchromatic and there were 
nunieious mitotic figures. In many areas the cells were arranged around central 
% n f, PU ' ar s P a(- es. Many areas of hemorrhage and necrosis were present. Sec figure 4. 
section fixed in Zenker’s fluid (containing potassium bichromate) showed 
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chromation of an occasional cell. This was not so marked as one would expect, 
probably due to the acid present in Zenker’s fixative or to the immaturity of the 
tumor cells. 

“Sections of the extracapsular fatty tissue from the region of the attachment of 
the tumor showed no evidence of tumor spread. Diagnosis: Adrenal pheoehromo- 
blastoma.” 

The postoperative course was uneventful except for temporary weakness of 
the left arm which was no doubt due to the position in which it was needful 
to keep the patient during operation. Her blood pressure remained within normal 
limits. She had a mild hydropneumothorax on the right side but it disappeared 
before discharge on March 29, 1949. The incision had healed and the blood 
pressure was 120/80. 



Fig. 5 Chest x-ray shoving extensive lung metastases 

Follow up examinations were normal until in August 1949, when the patient 
apparently had influenza while on a fishing trip. She became exhausted and 
developed marked dyspnea. She was admitted to the hospital on September 3, 
and physical examination revealed a large abdominal mass. X-ray (fig. 5) show ed 
widespread pulmonary and bony metastases. She died on September 12, 1919. 

The autopsy report follows: “The only external findings of note were 1) the 
presence of some abdominal distention, 2) the presence of a healed surgical scar 
in the right kidney region, and 3) the presence of coarse hair over the upper lip 
and chin. 

“Both pleural spaces were studded with soft greyish tumor growth, man) 
streaked with hemorrhage. The lungs were loosely bound to the parietal pleura 
on each side. The mediastinal nodes were found enlarged by soft similar tumor 
growth. The pericardial sac was essentially normal except for the presence o n 
few loose adhesions over the anterior surface of the right and left ventricle, r 0 


tumor growth w r as found in the pericardium. 

“There was marked distention of the stomach and large intestine by gas. ie 
liver was enlarged and contained numerous metastatic tumor nodules v n 
projected from the surface. A mass of enlarged metastatic nodes was found in > e 
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region of the pancreas and portal area. A mass was also felt in the right adrenal 
region where there was also considerable scar tissue. There was no free peritoneal 
fluid and no metastatic implants were found over the peritoneum. 

“The heart was normal in size. The cardiac valves appeared normal. There was 
no evidence of metastatic tumor. 

“Both lungs contained large numbers of metatastic tumor growths, varying in 
size from a few millimeters to 2 cm. The tumors were soft in consistency and 
greyish-white in color. Many were streaked with hemorrhage. The lower lobes 
contained somewhat more tumor growth than the upper portions of the lungs. 
“The spleen was normal in size and shape and free of tumor growth. 

“The liver was somewhat enlarged and contained large numbers of metastatic 
tumor deposits similar to those seen in the lungs. 

“The gallbladder appeared essentially normal. 

“The pancreas appeared essentially normal although numerous large metastatic 
lymph nodes were present around the head of the pancreas. 

“The stomach was greatly distended with gas. The small bowel appeared essen¬ 
tially normal. The large bowel contained considerable gas. No tumor was found. 

“The left adrenal appeared essentially normal. The right adrenal had been 
removed at previous surgery. In its place were found scar tissue and tumor recur¬ 
rence, forming a mass approximately the size of an orange. 

“Both kidneys were essentially normal. 

“The bladder, uterus, tubes, and ovaries appeared essentially normal. 

“All of the lymph nodes along the aorta were enlarged b 3 ' tumor growth. The 
largest glands were found in the region of the head of the pancreas and the 
smallest glands were found near the bifurcation of the aorta. Numerous large 
mediastin;. nodes were present. 

‘The brain was not examined. 

‘A section from the tumor mass in the right adrenal (fig. 4) showed a malignant 
tumor similar to that previously removed from this area and diagnosed as adrenal 
pheochromoblastoma. The growth was composed of alveolar masses of malignant 
cells supported by fibrous vascular stroma. The majority of the cells were poly¬ 
hedral but some had a bipolar appearance. Mitotic figures were seen and some 
cells presented relatively large nuclei. The cjrioplasm in most instances was finely 
granular. Areas of hemorrhagic infiltration were noted in many places and some 
necrosis was present. 

Sections showed lymph nodes infiltrated with metastatic tumor similar to 
that described above. 

A section of liver included metastatic tumor similar in tj^re. 
t A section of lungs showed similar appearing tumor. 

A section of the left ventricle showed essentiallv normal appearing mvocar- 
duini. 

A section of the spleen showed essentially normal tissue. 

( A section of the left adrenal appeared normal. 

No pathological changes were found in t he kidneys except for mild albuminous 
( ^generation of the tubule lining cells. 

Sections of the tumor fixed in Zenker solution showed relatively little chroma- 
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tion of the cells. That probably was due to the immaturity of the malignant 
cells. 

“Anatomical diagnosis: Local recurrence of pheochromoblastoma, right adrenal; 
extensive metastases to regional aortic nodes, liver, mediastinal nodes, lungs, and 
pleurae; healed surgical scar, right side (right adrenalectomy); gaseous distention 
of stomach and large bowel. (Dr. G. R. Kerr).” 

DISCUSSION 

Pheochromocytomas and malignant pheochromocytomas (pheochromoblas- 
tomas) must be ruled out in all cases of hypertension, especially in those showing 
paroxysmal hypertension. When the typical symptom complex is present, the 
presence of an adrenal medulla tumor is highly probable. More of these tumors 
will now be reported when we have such valuable aids to diagnosis as the adren¬ 
alin antagonist histamine and the adrenergic drug benzodioxane. The diagnosis 
of medullary tumor in this case was not difficult without perirenal air insufflation. 
However, as one looks back, it is our belief that this x-ray taken before operation 
shows signs of chest metastases (fig. 1,B). When one considers that less than 200 
pheochromocytomas have been reported, and only 9 per cent of these are malig¬ 
nant, 16 a record of these cases is important. In reviewing the literature we have 
found only one larger. Wells and Boman 17 reported one of 1000 gm. but the one 
of Borch-Johnsen 18 weighed around 2000 gm. This case again refutes the one 
time belief that pheochromoblastomas are not associated with paroxysmal hyper¬ 
tension. 19 Rapid metastases and death, as in this case, make a guarded prognosis 
important. Baumgarten and Cantor consider pheochromocytomas benign ana¬ 
tomically but malignant physiologically. Here we have one that is both anatomi¬ 
cally and physiologically malignant. Neither preoperative nor postoperative 
roentgen therapy was given this patient and its value will no doubt create much 
discussion. I can only state that if we have a similar case in the future, it will 
receive postoperative x-ray therapy. 

SUMMARY 

A brief review of the anatomy, embryology, and physiology of the adienal 
medulla is given. 

A case of malignant pheochromocytoma or pheochromoblastoma is repoile . 

An adrenal medullary tumor is to be suspected in all cases of paroxysmal hy¬ 
pertension. 

In difficult cases where one cannot produce an attack, it may be induced y 
the injection of histamine, mecholyl or tetra-ethyl-ammonium chloride. 

An extremely valuable diagnostic aid is the injection of adrenergic drugs as 
benzodioxane or dibenamine. 


544 A 7 . Orange /Ire., Orlando, Fla. 

16 MacKeith, It. Adrenal-svmpathetic syndiome chromaffin tissue tumor with P ar0 

ysmal hypertension But Heart J, 6: 1-12, 1914 , , . 

17 Wells, A II and Boman, P G Clinical and pathologic identity of pheoenromo } 

Report of a case. J A M A , 109: 1170-1 ISO, 1937. . g cnn . 

18 Borch-Johnsen, E Paraganglioma gland suprarenal, operated case. Acta uni . 

dinav , 80: 171-179, 1937 „ r tr>ncion ( a 

15 Chamovitz J and Fanget, II Malignant pheochromoc} toma and nypcrien 
case report). Am .1 Clin Path , 19: 243-251. 1949 ni.il9-11fi 1910 
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This study of polycystic renal disease was undertaken primarily to obtain 
comparative data regarding results obtained in 18 cases by an operative pro¬ 
cedure described by tbe author 5 years ago and to compare the results obtained 
in 18 other patients upon whom conservative treatment was instituted. While 
the cases were not selected, several patients upon whom we would have 
operated refused the operation. 

No attempt is going to be made to go into any lengthy discussion relative to 
the historical background excepting as may be necessary to stress some point 
in the paper. Likewise symptomatology and diagnosis will be dealt with princi¬ 
pally as it pertains to this study. 

While the etiology of polycystic renal disease lias not been settled definitely, 
've favor the thought of it being the result of renal developmental defects. The 
origin of the cysts, from our studies seem to give evidence that a congenital 
defect exists between the secretory and the excretory apparatus. 

-McKenna and Kampmeier believe that during embryonic life all kidneys 
possess many cysts but disappear during development, excepting those individ¬ 
uals who for no known reason have a tendency towards development of poly¬ 
cystic disease and in the latter cases the cy r sts persist. This is quite in 
contradistinction to Norris and Herman who claim that a definite constriction 


and segmentation of the nephrons exist, eventually resulting in the isolation of 
Urge and small cysts. This they feel follows local obstruction and constriction 
°f a congenital nature. 

We are of the firm belief that the condition is hereditaiy and may involve 


several members of one family. In this series of 36 cases, a history was obtained 
1,1 -7 of maternal or paternal polycystic disease and was questionable in 9. 
Some other member in the familv had a similar condition in 23 definitely known 


fives. 


be have been able to trace it in two, three and four generations in some of 
our cases. Cairns reported on the occurrence of 19 per cent of his cases occurring 
l! , generations and Fuller reports on being able to trace it in 4 generations, 
mle rare it has been reported by Reason and Ilcrmandez in twins. 

He disease has been reported by Carlson in a congenital solitary kidney, in 
ucc polycystic kidneys by Convcleave and Thevenard, and in a bilateral 
Pohcystic kidney duplex by Washburn. The association of congenital cysts in 
ici organs has not escaped our notice having occurred twice and lias reached 
he literature bv others. 

• ccondary bone changes (renal hyperparathyroidism) has been reported by 
j 4 ' ,l hd 1’akter and others in connection with polycystic degeneration. Bone 
"■/nation, renal calculi, tuberculosis, renal neoplasm, hydronephrosis, diffuse 
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nephritis and other conditions have been reported in association with polycystic 
renal degeneration. 

We have also noticed in our cases that the condition may occur in various 
degrees of degeneration. Marked renal damage has been seen at birth and only 
mild cystic degeneration in adults while in most cases it is quite the reverse. 
Nevertheless the smallest amount of renal damage is sufficient to show some 
evidence of renal deficiency and while in some cases it maj r not impair ones’ life, 
it without a doubt has some detrimental effect. Unfortunately though, when 
the condition is not too obvious, loss of time in recognition may possibly be 
detrimental to obtaining some relief that might be afforded to the patient if it 
were recognized earlier. The most difficult time to recognize the condition is 
when it is in its early stages, yet sometimes one feels the hopelessness if it were 
recognized early with the exception of possibly careful observation and some 
form of early treatment if the occasion arises. 

The pathological picture of the disease likewise has not changed except in 
thought and description. 

In our series of cases we have always found the condition to be bilateral j'et 
there are reports of its unilaterality. We believe a case should not be considered 
unilateral until the other kidney has been exposed either by operation or at 
autopsy. That the disease is always bilateral unless proved otherwise is well 
illustrated by the almost invariable appearance of the condition in the opposite 


kidney after nephrectomy for polycystic disease. 

In our present study of a series of 36 cases, the picture was fairly uniform. 
Bilateral involvement was diagnosed in all of our cases and to date proved by 
one method or another to be definite in 32. Many cortical cj r sts ranging in num¬ 
ber from hundreds to thousands were found in both kidne 3 r s which were always 
enlarged. The cysts W'ere of various colors, shapes, and sizes. We have observed 
a pin-point size to some measuring 12 cm. in diameter, removing as much as 300 
cc secretion from a single cyst. The contents varied, containing blood, plasma, 
urea products, albumin, serum, gelatinous material, calcareous deposits, etc. 
The cysts showed no evidence of communication with each other or with the 


calyces or pelvis except by rupture. The size of the kidney is dependent upon 
the number of cysts present; however, both kidneys were not necessarily the 
same size. On any basis, it is uncommon to see a polycj'stic kidnej r that is not 
larger than normal, reaching sometimes to 4 or 5 times its normal size. Braasc i 


and Schacht report the removal of a poUcystic kidney weighing 7,284 gm. 

It has been our experience to find the disease at any age but most common 3 
between the second and fourth decade. The oldest patient with polycystic disease 
whom we encountered ivas 60 years, but this is rather unusual, while the 3 r ounge 


was 34 months. 

In our personal series of 36 cases, 20 occurred 


aU- onfl 16 


male. ^ 

While the symptoms and signs are not too spectacular, in the 36 
cases observed by us there were several sjmptoms and signs which stoo 
above all others. In the order of their frequency they were as follows: 
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1) Persistent low specific gravity of the urine (below 1.015) 

2) Definite ureteropyelographic changes (bilateral) 

3) Pain in upper abdominal or renal regions 

4) Definite changes in the blood urea retention and excretory urinary tests 

5) Trace of albumin 

G) Slight elevation of blood pressure 
7) Bilateral palpable masses 
S) Secondary anemias 
9) Hematuria 

Of less importance were symptoms such as headaches, nausea, vomiting, 
weakness, blurring of vision, itching of skin, hypertension, etc. 

From the standpoint of diagnosis, while many factors enter into it. we de¬ 
pended mostly on the persistence of a low specific gravity of the urine with the 
definite bilateral pyelographic picture. This picture, when definite, reveals an 
elongated pelvis and calyces with deviation of the ureter to the midline and 
sometimes a right angulation of the ureter. 

In our series, these two findings were always constant in addition to the fact 
that the pyelographic changes were always bilateral which in our opinion made 
it more confirmatory. 

Sometimes confusion may arise if an associated condition presents itself, such 
as an accompanying stone, tumor, or polycystic disease in one portion of a double 
kidney. An associated pyelonephritis or an infected hydronephrosis (Goldstein 
and Klotz) will also cause the typical picture to be confusing. Aside from infec¬ 
tion and an associated hydronephrosis or diffuse nephritis, our series was free 
from any of the other reported complications. 

There are several renal diseases that polycystic disease should be differentiated 
from and the following ones are the most frequent. 

1) Chronic diffuse nephritis. 

2) Renal neoplasm. 

3) Bilateral infected hydronephrosis. 

In chronic diffuse nephritis we have found that while the individual with this 
disease may present all of the symptoms and signs that an individual with 
polycystic disease does, rarely, if ever, did we see a case of diffuse nephritis 
"here the kidneys were enlarged. Likewise, in our series of cases of polvcvstic 
di'ease the kidneys were never normal or smaller than normal in size. 

The amount of renal functional damage may be the same, but the amount 
of destruction to the glomeruli and tubules is different. As a rule in chronic 
nephritis a fair amount of albumin is present while in polvcvstic disease it is 
rarely more than a trace. The presence of casts and a large'amount of albumin 
with a low specific gravity of urine as occurs in nephritis at times, are significant 
when compared to an ab-ence most of the time of casts and only a trace of al¬ 
bumin with a low specific gravity of the urine (below 1.01.5). In only 2 cases 
were we able to detect any casts. 

Finally, normal urcteropyelogram* are found in diffuse nephritis against the 
charactcri'tic picture already de-cribed in polycystic renal disease. 
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In the question of a renal neoplasm as differentiated from polycystic disease, 
one is guided considerably by the fact that rarely does renal neoplasm occur 
bilaterally; therefore, the presence of palpable bilateral renal masses may arouse 
suspicion against renal neoplasm. While gross hematuria does occur occasionally 
in polycystic disease, it is one of the most common symptoms in renal neoplasm. 
Furthermore, should bilateral renal neoplasm exist, certainly the specific gravity 
of the urine will not be lowered as it is in polycystic disease. As for the pyelo- 
graphic findings one might become confused because frequently they resemble 
each other, but in renal neoplasm there is seldom bilaterality of the disease. 

In differentiating polycystic disease from bilateral hydronephrosis one should 
remember that there is no reason for a dilated pelvis in polycystic disease as is 
found in hydronephrosis unless there is an accompanying bilateral obstruction 
in the ureters, at the ureteropelvie juncture, or a vesical or intravesical obstruc¬ 
tion. 

In our series of cases, no obstruction was present; therefore, there was no real 
hydronephrosis. In 3 cases there was,a first degree dilatation of the pelvis. Again, 
the specific gravity of the urine should not be altered in hydronephrosis nor 
should there be any separation of the calyces as is seen in the pyelograms of 
polycystic kidneys. 

In our series of 36 cases there never was a question of chronic diffuse nephritis 
per se being present. As for the presence of renal neoplasm, we were fairly certain 
of all our cases which were diagnosed as polycystic kidneys. 

All of the operative cases were verified at operation and some of the others 
were autopsied and verified. Of the 18 cases that were not operated on, 12 came 
to autopsy and the diagnosis verified and one was operated on for another con¬ 
dition, and the diagnosis verified. Three others of these 18 are living and 
two could not be traced. In other words of the 36 cases studied, the diagnosis 
was correct to date in 32 cases. 

In one case there was a question of hydronephrosis rather than polycystic 
disease. This patient came to autopsy and the diagnosis of bilateral polycystic 
renal disease was verified at autopsy. 

We depended upon a probable diagnosis on the following: 

1) History, most important. 

2) Pyelographic picture (bilateral). 

3) Specific gravity of the urine, persistently low. 

4) Changes in the blood chemistry and excretory functional tests. 

One who is quite familiar with the disease is well aware of the hopelessness 
in most cases whether the treatment is conservative or surgical. Various types 
of medical and surgical procedures have been advocated. In surgery it has been 
dilating the ureters and lavaging the kidneys, puncturing of cysts, introduction 
of sclerosing solutions, suspension of kidneys, nephrotomies, marsupulization, 
nephrectomy and finally the author’s procedure described 15 years ago. Ro me , 
Reaves, and Dodson more recently have written on the surgery of polj'Cjs 
kidney. 

In the author’s procedure the kidney is exposed and delivered. All the arg 
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'^Tswhole length do™ to the calyces and more cysts are 
ttno'ed and dtained. Efforts are made not to open into the calyces o pelvis, 
SSL. mine U drain for several weeks hot is not a senons 
The open halves of the kidney are then sutured with hvo. 2 01 3 chiomic catgut 
tofhccd-cs of the skin wound, suspending the kidney and leading it expo ed. 
The sutures are placed through the cortex on each side and then through the 




\ > o 

' v 1 *t 


Fig. I 

mu«c.*lcs, fascia and skin. One, as a rule, does not encounter too much bleeding, 
but this can bo controlled if necessary. A vaseline gauze dressing is applied and 
the wound kept open as long as possible. A scar will form over the kidney which 
is- directly under the skin. Subsequent punctures are made when necessary 
through this -car to the kidney without danger of going into the peritoneum or 
miming any important struct uie. See figures 1, 2 and 3. 

It \s interesting to note that almo-t the exact procedure as the foregoing 
\s-i-. advocated by Ilomck in 1921 without any knowledge to us. lie carried out 
.some perfusion oxpeninents in cystic kidneys and found that urinary excretion 
incieased after cv-ts were evacuated, lie had not attempted this in the human 
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and the experiments and procedure were dropped until we independent!.!" started 
it in 1934 and 1935. Since then we have performed the operation in 24 cases, 
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but we are only reporting on a recent series. Much has been learned by us since 
we started. The advanced cases which appear hopeless should not be subjected 
to operation because it reflects unfavorably on a procedure which at best in these 
cases is not too good. A number of our cases should not have been attempted but 
in view of the fact that the patient was in a hopeless situation,, we ventured into 
it and on several occasions brought the patient out of a coma, following which 
the patient went along fairly comfortable for a while, 
following which the patient went along fairly comfortable for a while. 

In the treatment of these cases, IS were operated upon and IS were given 
conservative treatment. The latter was not always by choice but by necessity 
in 7 cases, because the risk was too poor and because of refusal of surgery in 11 


cases. 

We performed nephrectomy in 2 cases and our indications for this procedure 
are the following: 

1) Marked unilateral infection. 

2) Persistent unilateral hematuria. 

3) Marked involvement of one kidney with mild involvement of the other 
kidney. 

Our indications for a polycystic renal operation (author’s method) is as 
follows: 

1) No results from medical treatment. 

2) W hen renal involvement is not too extensive. 

3) Persistent pain or discomfort in one or both kidneys. 

4) Gradual rise in blood chemistry. 

5) Gradual decrease in excretory urinary tests. 

6) Gradual weakness. 

7) Persistence of symptoms. 

S) Gradual elevation of blood pressure. 

9) Pyelographic changes for the worse. 

10) For prolongation of life. 

An analysis of the operative cases is as follows: 

1) In the IS operative cases, 1G were operated upon by the author’s pro¬ 
cedure. In these 16 cases, the amount of fluid removed at operation ranged 
between 75 and 1030 cc with an average of 543 cc. In the past few eases we have 
not removed more than 500 cc since we have found that removal of more throws 
the patient into shock. Removal of the secretion permits an improvement in 
renal function and a decrease of symptoms. 

2) Nine had subsequent punctures, while in 9 it was not necessarv. 

3) The pain disappeared port operatively in practieallv all of the cases 

41 There was no definite change in the blood pressure or in the amount of 
albumin present after the operation. 


•*' rhe ’Trohe gravity of the unne ranged before the operation between 

10m and 1016 with an average of 1.005. while postoperativelv, the specific- 

gravity of the urine had the same range hut with an average of 1.011. Thb 

denion-trated that more solid-- were pas-in^ not *i,„ - * .. , 

1 °ut in the urine postoperativelv. 
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and the experiments and procedure were dropped until we independent!} s ^ aI ^ c 
it in 1934 and 1935. Since then we have performed the operation in 21 ea-e , 
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but we are only reporting on a recent senes. Much has been learned by us since 
we started. The advanced cases which appear hopeless should not be subjected 
to operation because it reflects unfavorably on a procedure which at best in these 
cases is not too good. A number of our cases should not have been attempted but 
in view of the fact that the patient was in a hopeless situation, we ventured into 
it and on several occasions brought the patient out of a coma, following which 
the patient went along fairly comfortable for a while, 
following which the patient went along fairly comfortable for a while. 

In the treatment of these cases, 18 were operated upon and IS were given 
conservative treatment. The latter was not always by choice but by necessity 
in 7 cases, because the risk was too poor and because of refusal of surgery in 11 


cases. 

We performed nephrectomy in 2 cases and our indications for this procedure 
are the following: 

1) Marked unilateral infection. 

2) Persistent unilateral hematuria. 

•3) Marked involvement of one kidney with mild involvement of the other 
kidney. 

Our indications for a polycystic renal operation (author's method) is as 
follows: 

1) No results from medical treatment. 

2) When renal involvement is not too extensive. 

3) Persistent pain or discomfort in one or both kidneys. 

1) Gradual rise in blood chemistry. 

5) Gradual decrease in excretory urinary tests. 

0) Gradual weakness. 

7) Persistence of symptoms. 

S) Gradual elevation of blood pressure. 

9) Pyelographic changes for the worse. 

10) For prolongation of life. 

An analysis of the operative cases is as follows: 

1) In the IS operative cases, 1G were operated upon by the author’s pro¬ 
cedure. In these 1G cases, the amount of fluid removed at operation ranged 
between 75 and 1030 cc with an average of 543 ce. In the past few cases we have 
not removed more than 500 ce since we have found that removal of more throws 
the patient into shock. Removal of the secretion permits an improvement in 
renal function and a decrease of symptoms. 


2) Nine had subsequent punctures, while in 9 it was not necessarv. 

3) The pain disappeared po-toperatively in practically all of the cases. 

4) There was no definite change in the blood pressure or in the amount of 
albumin pre-ent after the operation. 


5 1 The specific gravity of the urine ranged before the operation between 
1 . 00 ! and 1.010 with an average of 1.00S. while postoperativelv. the specific 
gravity of the urine had the same range hut with an average of 1 011 This 
demonstrated that more sol uh were pacing out in the urine postoperativelv 
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6) The blood ureas and excretory functional tests showed definite improve¬ 
ment postoperatively. Some patients prior to operation were in chronic uremia 
which at sight is unrecognized because they tolerate nonprotein nitrogen reten¬ 
tions (Spencer). The patients who made their exitus did not return to this 
state until just prior to death. 

Table 1. Results in 18 operative cases 
Author’s procedure in 16 

1. Sex: 7 males and 11 females 

2. Age: 24 to 48 years, average 35 years 

3. 18 cases 

A. Two nephrectomies 

B. Sixteen, author’s procedure 

1. Nine had one kidney operated 

2. Seven had both kidneys operated 

C. Thirteen advanced cases 
Three moderately advanced 

4. Subsequent punctures 

A. Nine had from 1 to 5 treatments 

B. Nine, none after original puncture 

5. A. Ten dead, all advanced 

B. Eight living, one advanced 

1. Of 10 dead, died, from 2 days to 13J years after operation, average 4]fr years 

2. Of 8 living, 1, 36, 74, 83, 90, 96, 108, 156 months after operation, average yoars 

6. All 18 cases relieved of pain and generally improved. 

7. Of 8 cases living, all but one work and in good condition. 


Table 2. Results in 18 nonoperalive cases 

1. Sex: 10 males and 8 females 

2. Age: 3J months to 60 years 

average 33 years 

3. 18 cases 

A. Eleven dead 

B. Five living 

C. Two, no traces 

1. Of 11 dead, died from 3 months to 5 years after diagnosis, average 1£ years 

2. Of 5 living, 2, 4, 5, 6, and 7 years after diagnosis, average 4} years 

4. Seven of 11 who died, poor risk for surgery 

5. Four of 11 who died, refused surgery 

6. Five living, refused surgery 

7. Two missing, refused surgery __ 

7) Only slight changes in the pyelograms were perceptible postoperative J , 
yet there was a marked reduction in the size of the kidneys. 

8) Seven of the 18 operative cases had both kidneys operated upon. 

DISCUSSION 

In a discussion of the subject, by referring to tables 1 and 2 and an anal) sis 
of the cases, it is apparent that we are dealing with a devastating disease, r 
best there is no hope for a cure up to the present time, but every effort mus 
made to relieve by making an early diagnosis. 
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Pain and discomfort in most cases are troublesome symptoms and should be 
relieved if possible without subjecting the patient to any unnecessary procedures. 
Other subjective and objective symptoms must be dealt with in the best possible 
manner. 

Certainly from an analysis of the cases which were not subjected to surgery, 
one readily realizes the futility. 

Of the 11 known cases of death in the nonoperative group, the longest period 
in which a patient remained alive was 5 years, with an average of l£ years. In 
this same group, of the 5 who are living, the longest period to date is 7 years with 
an average of 4f years. It might be argued that had any of the 11 who died been 
subjected to surgery before the patients became moribund, the results would 
have been different. Certainly they could not have been any worse. By comparing 
these eases with those with the same condition who were subjected to surgery, 
one would say that the results were somewhat better among the operative cases. 
One lived as long as 13| years and the entire group averaged 4\2 years of life, 
an average of almost four times as long, plus the comfort they had for awhile 
following the operation. Of the 8 living, one lived as long as 13 years with an 
average of all of 81 years, practically twice as long as those who lived without 
surgical interference, plus again the comfort they are having for awhile after the 
operation. This average span of life will certainly be increased, because one of 
diese patients has recently been operated upon and is doing nicely. Three of the 
patients who died very shortly after the operation never should have been 
operated upon because of their poor condition. They were in coma at the time. 
The other seven were so far advanced that they likely would be excluded for 
operation in the next series of cases. Of the five who are living without surgical 
procedure only two have been able to occupy their time par tty and one happens 
O be a physician. Of the eight living after the surgical procedure, all but one are 
pn gaged in their previous occupations. 

CONCLUSIONS 

bata have been obtained in an equal number of cases relative to the merits 

treating polycystic renal disease by the conservative nonoperative and the 
radical operative method. 

flic average duration of life is less when the disease is treated conservatively. 

Hie average duration of life in polycystic renal disease is twice as long (after 
a diagnosis is made) if treated surgically than otherwise. 

bi our hands, the author’s operation lias proved the best surgical procedure. 

The patients who were subjected only to a unilateral operation had a defi- 

ade decrease in size in the unoperative kidney as well as in the operative 
one. 

Ibis surgical procedure improves the general condition of the patient by 

C( leasing the severity of the symptoms, reducing the size of the kidnevs, and 
^proving the renal function. 

So°S .V. Charles Si., Baltimore IS, .1 Id. 
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TRAXSLOIBAR XEPHROCTJLOPEXY 
FRANCISCO BARQUlX 

From the Department of Urology, Military Hospital. Havana. Cuba 

The fact that a few of the cases operated on by us for nephroptosis returned 
complaining that they were not free of their symptoms, prompted us to cany 
out a more complete study in all these cases. 

In all suspected case of nephroptosis, we take a minute histoiy ; and, besides 
the routine urological examination, we do a gastro-intestinal series and barium 


He have observed that these patients are nervous individuals and their usual 
complaints are: loss of weight, gastric distress, constipation, and loss of appetite, 
besides the cardinal symptom of nephralgia. 

In this study we observed that nephroptosis is not uncommonly associated 
v.ith enteroptosis (Glenard’s disease) or a displacement downward of the colon, 
particularly in women, in whom these conditions are more prevalent. 

Tiiis observation prompted us to devise the operation, translumbar nephroeolo- 
psy The technique is the usual lumbar incision and the Lowsley ribbon gut 
technique is carried out for the nephropexy (figs. 1 to 5). Following this procedure, 

I ’ v Peritoneum is opened, the appendix is removed, the anterior band of the 
-■ tending colon is identified and is followed upwards the distance of 6 to S inches 

t0 >he point where it turns, which corresponds with the hepatic flexure of the 
co -on (fig. o). 

_ Jb e anterior band at the level of the hepatic angle is sutured, using State 
-mire material, to the superior angle of the peritoneal wound and to the ribbon 
at l ^ e inferior pole of the kidney. 

n ^ le P ast T years, we have performed this operation on 67 cases, all of them 
-»m n between the ages of 20 and 45 years, and weighing between SO and 110 

"'ere improved elinicallv. and the train in weight ranged between 

II and 45 pounds. 

, 10 present- for your consideration some illustrations of these cases, before 

after the operation (figs. 7 to 12). 

SUMMARY 

^P'tb* ^ >ecri shown by the postoperative study presented that the kidney and 
bvtt !C an ^ e . riie colon have been restored to their normal anatomical position 
Ti' .jri ln 'T u e of translumbar neplirocolopexy. 
t}r. , 5Gna rion has been that patients' general health improves as shown by 
fj, J f ‘ n ln " e 'Sht of 11 to 45 pounds, and the fact that these patients have been 
Fjaptoms while we have had them under observation. 
lv ith . c |_ entally, it has been shown that nephroptosis is frequently associated 
' f nc °ri colon: and that this condition is more prevalent in women. 

>■ ". Mi.. meeting, Southeastern Section. American Urological Association. t!ulf- 

• ‘ etiruarv 3. 1950. 
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Fig. 1. Nephropexy using chromicized ribbon gut. 1 , Lumbar skin incision. • | e s0 
has been mobilized and delivered. Incising fibrous capsule of kidney. 8 , Freeing > 0|j n j ca l 
as to expose about one sixth of renal surface. (From Lowsley and lvirwin. 
Urology. Baltimore: Williams & Wilkins, 1944.) 
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fibixm gut jo suture kidney to 
ijuadraius lumborum muscle 

upper pole is tied to free end of st/anrFohni?t , i 0U ^ *' vo P°I e s of kidney. One of strand about 
when tension is made. (From Lon sley ana Kinvlif) e to ^ t "’° s *‘ n & s firmly in position 
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R cral kmk 
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intercost'a/srrice ^rwfmrTirinn^^tr.^ 10 ® of " r 'kbon 6 ut I* 3 ® been inserted through twelfth 
firmly tied so that the Lddnef h ’ '!, S p u art, - v . c ? enU(Jed cortex- upward; it has then been 

being drawn through nindrifne s d 111 high position. 2eedle-studded end of lower sling is 
oemg drann through quadratus Jumhorum muscle (From Lowsley and Kinv-n) 
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Fig. 5. Operation completed Kidnex drawn upward and outward, with urete free and 
straight. (From Lowslev and Kinvin.) 



Fio C .1 peritoneum is opened and appendi\ removed, H. anterior band of ascending 
colon is followed to hepatic flexure and sutured to superior angle of peritoneal wound and 
to ribbon gut at inferior pole of hidnex , C, ncplirocolopcxj has been ended 
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Case Z 


r > ^ 




|A 4 _ B C --- 

Fig. 7. Case 1. A, preoperative vertical film. Marked ptosis of r if^, ufnatSc 

angle of colon in iliac fossa. C, postoperative film, vertical position. Right kidnej o i 

angle of colon in normal position. . .. . - f „„ rt i, lumbar 

Case 2. A, preoperative vertical film. Right renal pelvis at level ofbod) off * 

vertebra. Hepatic angle of colon, full of gas, over iliac crest. B and C, posfope c ^ ^ 

vertical position. Right kidney in normal position. Hepatic angle of colon, lull b- > 
lower third of anterior aspect of kidney. 












Fig. 9. Case 5. A> preoperative vertical film. Maiked ptosis of right kidney. Hepatic angle 
oi colon above iliac crest. B , postoperative film, vertical position. Right kidney and hepatic 
angle of colon in normal posilion. 

... ^ ase 6* A, preoperative veitical film Inferior pole of right renal silhouette touching 
iliac crest. Transverse colon and its hepatic angle, both full of barium, very ptotic at bot¬ 
tom of pelvic vone B, postoperative vertical film. Tiansverse colon and its hepatic angle 
quite elevated, especially at angle, which is ampl\ in contact with rear aspect of kidney. 
C, no change in film taken 6 months later. 
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Case 8 








'Wsri^*- 

r r S f - C r 


J*jQ 10 P - _ 

-;'rV,; colo aSQ fl '' P^opcrative vertical film. Marked ptosis of right kidney and hepatic 
- ‘ , on -. -- Postoperative film, vertical position. Hicht kidnev and its hepatic angle 
Position. ' 

r^V PrC T'? tiv .° ve rtical film. Mild ptosis of right kidney. B. postoperative film, 
Su: (-pi; nVI° a ‘f c - kidney and hepatic angle considerably raised. C. film taken 23 days 
oi patient. Colon and right kidney still in normal position. 




f ^+K’i^’i^ ase , A} P 1 r?°,P era t lve vertical film. Right renal pelvis at level of bodj’ of 
fourth lumbar vertebia R, lower pole of right kidne}' at iliac crest; hepatic angle of colon 
m right iliac fossa. C, postoperative film, vertical position. Right kidne\ r in normal position. 
Hepatic angle of colon above anterior aspect of kidney. 

Case 10. A, pieoperative vertical film. Right renal pelvis, slightly ptotic, at level of 
body of third lumbar vertebra. On left side, marked ptosis of kidne\’. Transverse colon 
(indicated by arrows) on floor of pelvis. B, film taken 10 hours after ingestion of barium show¬ 
ing same result. G, postoperative film, vertical position. Right kidney only slightly raised. 
Hepatic angle of colon correctly sutured to middle section of anterior aspect of kidney. 







transixmbar xephrocolopexa 


W& 


Fir, 10 S^T^sopcrative vertical angteaflefcl of 

weter. B, transverse colon, hammock fashion, vertical' film. Good result, npht kidney 
iliac crest together with kidney C, postope • £ ^ cpjv tic angle of colon, h g 

!*‘ ln S fixed high at level of third • _ ;i=pec t of right kidney, 

iliac crest, fixed at middle section of aiitcri ■ -1 
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SEVERE HEMATURIA WITH ASSOCIATED MINUTE 
PAPILLOMA OF RENAL PELVIS: CASE REPORT 

FREDERICK M. JACOBS and L. H. BROWN 

In the majority of cases of hematuria investigation by modern diagnostic 
methods reveals positive causative pathology. However, in about 4 per cent 1 of 
these cases the lesion is not found and the case, usually one of renal hematuria, 
must be classified as essential or idiopathic. With increasing knowledge and more 
careful studies a large portion of this group will eventually be assigned to their 
proper etiological categories. 

Man}- obscure causes of renal hematuria have been found. It has been postu¬ 
lated that many cases of essential hematuria are due to localized nephritis, 2 but 
Randall 3 believed that most cases were due primarily to obstruction, either venous 
or urinaiy on the basis of extrinsic causes such as aberrant vessels or abnormal 
kidney position, the nephritis being secondary to congestion, hemorrhage and 
irritation following such obstruction. Microscopic vascular dilatations in the walls 
of the renal pelvis or on the renal papillae have been considered a probable cause 
by numerous authors, but in 1944 Rottino and Mohan 1 found only 50 cases in 
the literature. In 1948 Chenery and Benson 5 were able to accept only 45 proved 
cases and Riley and Swann 6 in 13,219 consecutive autopsies found no case of 
renal angioma. However, that many such lesions maj r remain unidentified is 
attested to bj’ Rappoport, 7 who was able to find only 1 case of hemangioma of 
the renal pelvis diagnosed preoperatively. Even postoperatively diagnosis is often 
made only after microscopic examination 8 even though hematuria maj r have been 
severe. 

Instances of familial renal hematuria have been reported. Guthrie 9 found epi¬ 
sodes of gross hematuria in 12 relatives. Aitken 10 reported 11 cases in five genera¬ 
tions, and Atlee" reported 3 cases. In these cases blood casts were present in 
varying numbers at all times and gross hematuria occurred in paroxysms, but in 
most cases no symptoms of renal insufficiency were noted. 

The present case is interesting not only because the cause of hematuria was 
obscure but also because of its severity and apparent familial nature. 


CASE REPORT 


A '">2 year old whiteman had noted recurrent hematuria since childhood. These 
episode* were said to follow unusual physical exertion, were asvmptomatic ex¬ 
cept for mild pain in the right costovertebral angle immediately preceding onset 
of hematuria, and varied m duration from 1 to 3 weeks. Examination bv a num- 

1 Cahill. C F .1. Urol , 47: 221, 1012. 

L The Pract.c- of Urology. Philadelphia ami London: W. 15. Saunders Co., 

1 Randall. A .1 A M A . GO: 10. 11113, 

I Rottino, \ .1. t rol , 51: 001, 1011. 

‘Chetien.A J and Ren-on, A 11 ,1. Urol., 59- 101 lots 

'Ril. v A and anil, W . . r : Urol, and Cut-in Rev 45-3" inn 

: Rappoport, A I. Arrli Path., 40: M, 10)5 ' 45. ,U ,, 1.1)1. 

‘ Webb John-on. \ and Waruirt. \V, T. ; Bril. J p ro t 13 . 

* (Ultimo. I. <■ l. itu i t. 1: 1213, RKI2 • vrol., 1J. , 1911. 

15 \ilken. .1 I.aneet. 2: lit. lWI. 

II Quoted front Aitken r 
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ber of urologists over a period of years showed that the bloody urine always 
came from the right ureteral orifice and was never observed spurting from the 
left ureteral orifice. 

In June 1947, shaking chills and fever of 1 day’s duration were noted accom¬ 
panied by dull pain in the costovertebral angles bilaterally and followed by 
hematuria, dysuria, and frequency. One week following the onset of symptoms 
the patient was hospitalized. Physical findings at this time were essentially nega¬ 
tive. The urine contained many white blood cells and red cells. Long bone series 
revealed no pathological changes, and complete blood count and blood nonpro¬ 
tein nitrogen were within normal limits. Excretory and retrograde urography 
showed no evidence of disease, and cystoscopy revealed no bleeding from the 
ureteral orifices. The symptoms subsided and the urine cleared within 1 week 
after admission. The patient was discharged without discovery of the cause of 
hematuria. 

Following heavy lifting 11 days prior to the present admission the patient 
noted onset of slight pain in both flanks followed by gross hematuria which 
persisted until admission on December 31, 1947. Between episodes of hematuria 
the patient remained asymptomatic. No persistent or recurring hemorrhages 
other than hematuria had been noted. 

The patient’s father, grandfather and two brothers had suffered similar epi¬ 
sodes of gross hematuria without other symptoms suggestive of renal disease. 
Three brothers and 1 sister were not afflicted. The grandfather and father of 
the patient had many severe attacks beginning in childhood and often severe 
enough to cause noticeable weakness. The grandfather lived to be 85 and the 
father to be 77, and in neither did hematuria persist after the middle fifties. r lhe 
two brothers suffered less severely, one to date having noted only 3 brief epi¬ 
sodes of hematuria and the other brother only one episode. These cases have 
all been characterized by' episodes of hematuria appearing suddenly following 
severe physical effort of some type, by the lack of other urinary symptoms, the 
complete absence of symiptoms between attacks, and by the absence of other 


spontaneous hemorrhage. 

Physical examination revealed a slightly undernourished white man who did 
not appear acutely ill. A small telangiectatic area was present inside the lowei 
lip and several similar areas 1-2 mm. in diameter were present on the chest. 


The blood pressure was 152/98, and a grade 2 systolic murmur was present ovei 
the cardiac apex. The left lateral lobe of the prostate was slightly' enlarged and 
prostatic secretions contained many' white cells. Increased capillary' fragility "as 


present as evidenced by' a Gothlin index of 22. 

The urine was red, opaque, and loaded with red blood cells. Urine culture 
showed Aerobacter aerogenes and Pseudomonas aeruginosa. Two 24 hour unne 
specimens were cultured but no acid fast organisms found. The blood containe 
5,400,000 red cells per cubic millimeter and 16.1 gm. of hemoglobin, but "as 
otherwise not remarkable. Blood studies revealed no hemorrhagic tendencies, t ie 
prothrombin time, bleeding time, clot retraction time, coagulation time and plate¬ 
let count being well within normal limits. The blood nonprotein nitrogen "as 


34 mg. per cent and Kolmer and Kahn tests were negative. 
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Shortly following admission, cystoscopy revealed blood spurting from the right 
ureteral orifice, and clear urine from the left. Retrograde pyelograms showed no 
pathological changes. Complete bed rest and sedation with morphine and barbi¬ 
turates had no apparent effect on the hematuria, the centrifuged fresh urine 
specimens containing about one-thirtieth red blood cells by volume. Vitamin 
supplements with excess of \itamin Iv. vitamin C. and rutin also were ineffective. 
On January 23 the right renal pelvis was lavaged with thrombin without any 
noticeable change in hematuria. Differential renal function test with indigo car¬ 
mine showed normal excretion bilaterally. As hematuria continued, hemoglobin 
fell to 13.C gm. and erythrocytes to 4.55 million. On February 3 right nephrec¬ 
tomy was performed. Hematuria disappeared following surgery and the patient 
remained asymptomatic. Six months since this procedure the patient has shown 
no evidence of hematuria. 



Do. l. Small papilloma attached by narrow vascular stalk to pelvic lining 


Pathological report (Dr. D. J. Greiner): "Specimen consists of a kidney mcas- 
Unn ' by S by 2 cm. The capsule is dull grey in color, transparent and strips 
i* Pa ' p - On the posterior surface of the kidney close to the upper pole, there is 
“ reddish brown area measuring 1 by cm. The subeapsular surface is 
month with no fetal lobulation. The cortex is red in color and surrounds a dark 
mp |l'>lla. A small cystic structure \ cm. in diameter is present in the medulla, 
li'.re i- ;i normal amount of peripelvic fat present. The pelvis shows nothing of 
* M - The uppermost papilla shows an irregular dark brown depression at its 
■ i*''x. 1 he succeeding lower papilla shows a minute brownish projection at its 


‘M turns were taken through ccchymotie area, through the upper papilla for 
'^ri.j section, through the next two lower papillae for serial section, anti through 
■ 1 ( ' M " a ^- "Several serial section.- of kidney are examined which show recent 
r.u. 1 p„ 1 ,. ir hemorrhage. The glomeruli show mild, generalized at rophie changes 
u 1 '.trying degree- of hyalinizatton. The remainder of the nephron show - noth- 
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ber of urologists over a period of years showed that the bloody urine always 
came from the right ureteral orifice and was never observed spurting from the 
left ureteral orifice. 


In June 1947, shaking chills and fever of 1 day’s duration were noted accom¬ 
panied by dull pain in the costovertebral angles bilaterally and followed by 
hematuria, dysuria, and frequency. One week following the onset of symptoms 
the patient was hospitalized. Physical findings at this time were essentially nega¬ 
tive. The urine contained many'’ white blood cells and red cells. Long bone series 
revealed no pathological changes, and complete blood count and blood nonpro¬ 
tein nitrogen were within normal limits. Excretory and retrograde urography 
showed no evidence of disease, and cystoscopy revealed no bleeding from the 
ureteral orifices. The symptoms subsided and the urine cleared within 1 week 
after admission. The patient was discharged without discovery of the cause of 
hematuria. 

Following heavy lifting 11 days prior to the present admission the patient 
noted onset of slight pain in both flanks followed by gross hematuria which 
persisted until admission on December 31, 1947. Between episodes of hematuria 
the patient remained asymptomatic. No persistent or recurring hemorrhages 


other than hematuria had been noted. 

The patient’s father, grandfather and two brothers had suffered similar epi¬ 
sodes of gross hematuria without other symptoms suggestive of renal disease. 
Three brothers and 1 sister were not afflicted. The grandfather and father of 


the patient had many severe attacks beginning in childhood and often seveic 
enough to cause noticeable weakness. The grandfather lived to be 85 and the 
father to be 77, and in neither did hematuria persist after the middle fifties. The 
two brothers suffered less severely, one to date having noted only 3 brief epi¬ 
sodes of hematuria and the other brother only one episode. These cases have 
all been characterized by episodes of hematuria appearing suddenly following 
severe physical effort of some type, by the lack of other urinary symptoms, t e 
complete absence of symptoms between attacks, and by the absence of ot ie. 


spontaneous hemorrhage. . 

Physical examination revealed a slightly undernourished white man who < a 
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Shortly following admission, cystoscopy revealed blood spurting from the right 
ureteral orifice, and clear urine from the left. Retrograde pyelograms showed no 
pathological changes. Complete bed rest and sedation with morphine and barbi¬ 
turates had no apparent effect on the hematuria, the centrifuged fresh urine 
specimens containing about one-thirtieth red blood cells by volume. Vitamin 
supplements with excess of vitamin K, vitamin C, and rutin also were ineffective. 
On January 23 the right renal pelvis was lavaged with thrombin without any 
noticeable change in hematuria. Differential renal function test with indigo car¬ 
mine showed normal excretion bilaterally. As hematuria continued, hemoglobin 
fell to 13.G gm. and erythrocytes to 4.55 million. On February 3 right nephrec¬ 
tomy was performed. Hematuria disappeared following surgery and the patient 
remained asymptomatic. Six months since this procedure the patient has shown 
no evidence of hematuria. 



I’m. 1. Small papilloma attached by narrow vascular stalk to pelvic lining 


Pathological report (Dr. 1). J. Greiner): “Specimen consists of a kidney meas- 
"ring 12 by S by 2 cm. The capsule is dull grey in color, transparent and strips 
'nth ease. On the posterior surface of the kidney close to the upper polo there is 
" <,nrk rw, ‘ ,isI ‘ l,n, ' vn ami measuring 1 by « cm. The subcapsular surface is 
smooth with no fetal lobulation. 'Die cortex is red in color and .surrounds a dark 

miHiuI,!l A sm:,il Mn " -,nrc ‘ i diameter is present in the medulla 

Oiere h a normal amount of penpelvic fat proc-nt. The pelvis shows nothing of 
note. The uppermost papilla show, an irregular dark brown depression at its 
apev The succeeding lower papilla shows a minute brownish projection at its 
apex." 

Scct.on, wee taken tin mud, ccchymotic area, through the upper papilla for 
scuai M.c„o„ linougl, the next two lower papillae for serial section, and through 
the cy,t wall ^ etal mm.:, I sect.op, of kidney are examined which show recent, 

„„mcap-ula, hemorrhage. 1he ghuncrul, show K(W , r;lIim] ^ 

w„h Muymg dem,,-, of I,1 he mmainder of the nephtot, show, ,mh 
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I'lG. 2. Same as figure 1, showing thin epithelial layer over surface and dilated thin 
walled vessels, largest of which reaches surface of papilloma at a point where mucosa is 
denuded. Both acute and chronic inflammatory cells are present in stroma. Fresh clotted 
blood is seen between papillary projections. 



Fig. 3. Photomicrograph to demonstrate chronic inflammatory infiltration beneath pci 
vie epithelium in region of papilloma 
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ing of note, but in the collecting tubules there are found several renal calculi of 
varying color. The larger vessels show moderate thickening of their walls. In one 
area of the renal pelvis, many small thick walled vessels can be identified, and 
extending away from these vessels is moderate recent hemorrhage. Protruding 
into the renal pelvis is a small papillomatous growth between the fronds of 
which is mild recent hemorrhage. At the base of the papilloma there is fibrosis 
and hyalinization of the papilla with mild round cell infiltration. Diagnosis: Renal 
papilloma, renal calculi, chronic inflammation, hemorrhage recent, mild arterio¬ 
sclerotic kidney.” 

Three of the patient’s brothers, 2 with a history of hematuria and 1 without 
such a history, were examined and found to have telangiectatic areas on the 
trunk but none on the face or fingers. Of the 2 brothers suffering from hematuria 
one had a Gothlin index of 16. The other afflicted brother and one who had never 
noted hematuria had normal Gothlin indices. 


DISCUSSION' 

The accompanying photomicrographs (figs. 1, 2, 3) show the essential patho¬ 
logical findings. 

Unlike previously reported cases of familial hematuria, the urine in the present 
case was free of blood between episodes and no casts were seen during the most 
profuse hematuria. On this basis hemorrhage was thought to originate within 
the renal pelvis from some lesion too small to be diagnosed by pyelography. In 
view of the cutaneous telangiectases and familial history, hemorrhagic heredi¬ 
tary telangiectasia was considered even though hematuria on the basis of heredi¬ 
tary telangiectasia has been reported in only seven instances. 12 

Conservative methods were continued for a long period in order to avoid the 
sacrifice of a functionally active kidney. Vitamin therapy, lavage of the renal 
pelvis, sedation and bed rest were given reasonable trial without success. As an 
increased capillary fragility had been noted, therapy with rutin as suggested by 
Zfass and Shanno and Griffith 13 was instituted, but 3 days later, because of con¬ 
tinuing severe hematuria, right nephrectomy was performed. 

Pathological findings in the excised kidney were minimal. While the minute 
papilloma could have been the origin of the profuse hemorrhage it is difficult to 
account for the familial history on this basis, and it is unliketv that the papil¬ 
loma had been present since childhood. The tubular calculi were not considered 
to he of importance because of their high incidence in patients free of clinical 
renal disease." 

SUMMARY 

A case of intermittent, severe, familial, renal hematuria of long duration is 
presented in winch cutaneous telangiectases were present and in which a minute 
papilloma in the excised kidney was the chief pathological finding. 

27 S. Rn si St.. Munphif, Torn. 
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A study was made of the pathology and prognosis of renal tumors encoun¬ 
tered at the New York Hospital from 1932 through 1949, and at the Memorial 
Hospital from 1926 through 1949. 

Ml clinical records bearing the diagnosis of “renal tumor” were surveyed. 
Of the 706 cases so designated, 411 cases were rejected because the diagnosis 
was based upon clinical findings unsupported by sound pathologic confirmation, 
or because the pathologic sections were unavailable. Thus, the study was limited 
to 295 cases in which adequate pathologic material was at our disposal. In each 
case the microscopic sections as well as the clinical record were reviewed and, 
in most instances, follow-up data were obtained. 

The classification of renal tumors is the same as that employed by the authors 
in previous articles. This classification (table 1) is based on histopathology and 
histogenesis, and has prognostic value. 

Renal celled tumors are designated as such because of their resemblance to 
the normal cells of the parenchyma. Grawitz 1 in 1884 considered them to be 
derived from misplaced suprarenal tissue. Stoerk 2 believed that they were neph¬ 
rogenic and represented histologic variants of renal tissue. Later Ewing, 3 noting 
the prevalence of clear cells in these growths, called them “clear-celled carci¬ 
nomas.” In such tumors there is often a mixture of clear and granular cells 
arranged in solid cords, as tubules, or as papillae. Since these minor variations 
may exist in different parts of the same tumor 4 and since the exact provenance 
of the “tjqre cell” is still a matter of speculation, subtypes have been omitted 
as superfluous. Also subclassifications of a descriptive sort have been omitted 
as unnecessarily cumbersome, even though they may have some prognostic 
significance. Ml these have been included under the term “renal celled carcinoma ■ 

Transitional celled tumors of the kidney possess the architecture of transitional 
epithelium which lines the conducting portion of the urinary tract. They are 
comparable in architecture and behavior to similar tumors in the bladder and 
and may be nonmalignant papillary growths (papillomas) or transitional car¬ 
cinomas. Through a process of metaplasia that does not necessarily lead to 
malignant change, they' may assume epidermoid features. 

Embryonal renal tumors, judged by their histologic resemblance to meso¬ 
nephric tissue, may originate from a more primitive type cell which might be 


Read at annual meeting, American Urological Association, Washington, D. C., May 30, 

1 Grawitz, P.: Die Enstehung von Xiercntumoren aus Xebennicrengewebe. Arch, f- klin. 

Chir., 30: S2-J, 1SS4. . , 

: Stoerk Oskar: Zur Histogenese der Grawitz’srhen Xiereneeschwulste. Beitr. z. Dam. 
Anat. u. z. allg- Path., 43: 393, 190S. , 

3 Jiving, j.: Xeoplastic Diseases. Philadelphia and London: W. B. Saunders Co . 4<|i eti- 
< Poot, X. C. and Humphreys. G. A.: The importance of accurate natholocic classifica¬ 
tion in the prognosis of renal tumors. Surgery, 23: 300, 1948. 
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n rest, or n reversion of nn adult form toward an immature eell. The composition 
of these tumors runs the gamut from a predominantly epithelial to a largely 
mesenchymal neoplasm. In the latter there are variable amounts of connective- 
tissue and muscle, well exemplified in the Wilms tumor. Colmheim’s theory 
of embryonal rests can explain the presence of such primitive cells within the 
renal parenchyma, whether they are suprarenal (“true hypernephroma”) or 
multipotentinl mesenchymal cells. However, regression of adult cells to a more 
embryonal type is also an explanation. Studies of renal tumors 1 ’ produced in 
male hamsters following the administration of stilhesterol suggest such a possi¬ 
bility. 


Taiii.i: 1. Classification of renal tumors 



1\PK 

\W N’lON 

M M.lflN VNT 

I. Deiived from epithelium 
of leant pnienohymn 

Ilenal celled 

Adenoma 

Carcinoma 

11. derived fiom epithelium 
of eoadueting apparatus 

Transitional 

Papilloma 

Carcinoma 

111. Derived from rents or 
ntnvistie pnicnohymnl 
cells 

Embryonal 


Carcinoma or e.aroino- 
sateomu 

a. Chiefiyepithelial 
h. Mixed with mesen¬ 
chymal elements 
(Wilms’ tumor) 

IV, Deiived fiom supportivo 
tissue 

Connective 
tissue, fat, 
muscle, 
nerve, ves¬ 
sels 

Fibroma 

Lipoma 

Myoma 

Neurilemoma 

Angioma 

Fibrosarcoma 

Liposareoma 

Myosarcoma 

Malignant nervous tu¬ 
mors 

Angiosarcoma 

V. Deiived from extrinsic 
souiees hy invasion or 
metastasis 

1 


Sympat liohlastoma 
l’lieoelu omoldast omit 
Metastatic carcinoma 


Among the miscellaneous tumors arising in the supportive tissue of the kidney 
t io pathologic type varies with the specific tissue of origin: connective-tissue 
Ptoduces fibromas and fibrosarcomas; fat, lipomas and liposarcomas; muscle, 
tl'Vi 01 Ioi(m W°mns and sarcomas; nervous tissue, neurilemomas or sympa- 
io aastomas; and so on. Angiomas naturally arise in vessels. Extrinsic malig¬ 
nant tumors may metastasize to the kidney or invade it hv direct extension from 
adjacent mens. 

I h< incidence o| the types of renal tumors encountered is set forth in table 2, 
l( ’< nign and malignant renal celled tumors were the gommonesl and malig- 

Ai«i!nwVi'!| l .!,’t,lV« l ni l H. b.. Malignant lenal liunms in undo lmmsteis (Oricetus 

" ' "cntcil witli esttogen. Cancer Hesenirh, 10: 102 , 1950. 
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A study was made of the pathology and prognosis of renal tumors encoun¬ 
tered at the Xew York Hospital from 1932 through 1949, and at the Memorial 
Hospital from 1926 through 1949. 

All clinical records bearing the diagnosis of “renal tumor” were surveyed. 
Of the 706 cases so designated, 411 cases were rejected because the diagnosis 
was based upon clinical findings unsupported by sound pathologic confirmation, 
or because the pathologic sections were unavailable. Thus, the stud}' was limited 
to 295 cases in which adequate pathologic material was at our disposal. In each 
case the microscopic sections as well as the clinical record were reviewed and, 
in most instances, follow-up data were obtained. 

The classification of renal tumors is the same as that employed by the authors 
in previous articles. This classification (table 1) is based on histopathology and 
histogenesis, and has prognostic value. 

Renal celled tumors are designated as such because of their resemblance to 
the normal cells of the parenchyma. Grawitz 1 in 1884 considered them to be 
derived from misplaced suprarenal tissue. Stoerk 2 believed that they were neph¬ 
rogenic and represented histologic variants of renal tissue. Later Ewing, 3 noting 
the prevalence of clear cells in these growths, called them “clear-celled carci¬ 
nomas.” In such tumors there is often a mixture of clear and granular cells 
arranged in solid cords, as tubules, or as papillae. Since these minor variations 
may exist in different parts of the same tumor 5 and since the exact provenance 
of the “13106 cell” is still a matter of speculation, subtypes have been omitted 
as superfluous. Also subclassifications of a descriptive sort have been omitted 
as unnecessarily cumbersome, even though they mao’ have some prognostic 
significance. All these have been included under the term “renal celled carcinoma - 
Transitional celled tumors of the kidney possess the architecture of transitional 
epithelium which lines the conducting portion of the urinary tract. They are 
comparable in architecture and behavior to similar tumors in the bladder and 
and may be nonmalignant papillary growths (papillomas) or transitional car¬ 
cinomas. Through a process of metaplasia that does not necessarily lead to 
malignant change, they may assume epidermoid features. 

Embryonal renal tumors, judged by their histologic resemblance to meso¬ 
nephric tissue, may originate from a more primitive type cell which might be 
Read at annual meeting, American Urological Association, Washington, D. C., Ma> 30, 


1 Grawitz, P.: Die Enstehung von Xierentumoren aus Xebennierengewebe. Arch, f■ klin- 

C : Stoerk. Oskar: Zur Histogenese der Grawitz’schen Xiereneeschwulste. Beitr. z. nath. 
Anat. u. z. allg. Path., 43:393. 190S. . „ , r . jfhpd 

3 Ewin"’. J.: Xeoplastic Diseases. Philadelphia and London: W . B. fcaundcr= to.. -« • 

4 Poot.^N. C. and Humphreys. G. A. The importance of accurate natholoeic cla.— 
tion in the prognosis of renal tumors. Surgery. 23: 3G9. I9IS. 
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a rest, or a reversion of an adult form toward an immature cell. The composition 
of these tumors r uns the gamut from a predominantly epithelial to a largely 
mesenehvmal neoplasm. In the latter there are variable amounts of connectn e- 
tissue and muscle, well exemplified in the W ilms tumor. Cohuheim s theory 
of ernbrvonal rests can explain the presence of such primitive cells within the 
renal parenchyma, whether they are suprarenal (“true hypernephroma”) or 
multipotential mesenchymal cells. However, regression of adult cells to a more 
embryonal type is also an explanation. Studies of renal tumors 0 produced in 
male hamsters following the administration of stilbesterol suggest such a possi¬ 
bility. 


Table 1 . Classification of renal tumors 


; 

TYPE 

1 

BEXICK 

MALIGNANT 

i 

I. Derived from epithelium 1 Renal celled 
of renal parenchyma 1 

Adenoma 

Carcinoma 

II. Derived from epithelium j Transitional 
of conducting apparatus 1 

Papilloma 

Carcinoma 

III. Derived from rests or ] Embryonal 1 
atavistic parenchymal '■ 
cells 

1 

l 

: s 

Carcinoma or carcino¬ 
sarcoma 

a. Chiefly epithelial 

b. Mixed with mesen¬ 
chymal elements 
(Wilms’ tumor) 

I\ . Derived from supportive , Connective 
t ' ssue | tissue, fat, 

' muscle, 
nerve, ves- 
i sels 

Fibroma 

Lipoma 

Myoma 

1 Neurilemoma 
Angi oma 

Fibrosarcoma 
' Liposarcoma 
! Myosarcoma 

Malignant nervous tu¬ 
mors 

Angiosarcoma 

^ * Derived from extrinsic 
sources by invasion or 
metastasis 


Sympathoblastoma 
Pheocbromoblast oma 
Metastatic carcinoma 


Among the miscellaneous tumors arising in the supportive tissue of the kidney 
t '0 pathologic type varies with the specific tissue of origin: connective-tissue 
produces fibromas and fibrosarcomas; fat. lipomas and liposareomas; muscle, 
tl^w ° ° r ^ eiom -' omas ar >d sarcomas; nervous tissue, neurilemomas or syrup a- 
>° astomas; and so on. Angiomas naturally arise in vessels. Extrinsic malig- 

nt tumors mat metastasize to the kidney or invade it by direct extension from 
adjacent areas. 

t , T1 ! C in -lence of the types of renal tumors encountered is set forth in table 2. 
lc icnign and malignant renal celled tumors were the commonest and malig- 

Aur.uup'trcatod wUl! ^ acon ’ R y L - ; Malignant renal tumors in male hamsters (Cricetus 
treated with estrogen. Cancer Research, 10: 122, 1950. 
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nant transitional and embryonal tumors were next in frequency. While there 
were some nonmalignant transitional celled neoplasms, all the embryonal tumors 
were malignant. The incidence of growths of the supporting tissue was relatively 
low, as was that of tumors metastasizing to or invading the kidney'. 

Adenomas were diagnosed clinically in 5 of 11 kidney's in which they 
were found. In the remaining 6 cases, the adenomas encountered were incidental 
to other lesions.* Neurogenous neoplasms probably invaded the organ from the 
suprarenal, but manifested themselves clinically as renal tumors. The metastatic 
testicular tumor was, in like manner, mistaken for a primary renal growth on 
the basis of pyelographic abnormalities. 

A study'- of the survival rate of all patients operated upon before 1945 was 
undertaken. The results are tabulated by ty r pe of tumor in terms of 5 year and 
10 year determinate survival after nephrectomy'. 


Table 2 Incidence of renal tumors brj pathologic types 


TYPE 

BENIGN 

malignant 

Renal celled 

11 

167 

Transitional celled 

10 

43 

, , /Epithelial 

Embryonal (Wi , ms) 


16 

31 

Supportive Tissue 

3 

9 

Extrinsic 


5 

Total 

24 

271 


One hundred and four patients with renal celled carcinoma were subjected to 
nephrectomy' before 1945; 19 of these cases were indeterminate. Of the 85 deter¬ 
minate cases of renal celled carcinoma, 33 patients (38 per cent) were alive 5 
years after nephrectomy'. Four patients with proven metastases before operation 
are included in this series, but none survived more than 3 years. Fifty' patients 
with renal celled carcinoma were subjected to nephrectomy' befoie 1940; 10 of 
these cases were indeterminate, f Of the 40 determinate cases of renal celled 
carcinoma, only' 9 patients (22 per cent) were alive 10 years after neplnectomy' 
(fig. 1). A few' patients who developed metastases postoperatively survived for 
many' months. One showed metastases both to the skin and the skeleton foi 3 
years prior to death. Some of these patients received palliative x-ray' theiapy', 
but the evaluation of palliative measures is outside of the scope of this paper. 
Survival bey'ond the fifth year does not infer a cure of the disease. These tumois, 
by' virtue of their leisurely' rate of growth often require a 10 year observation 
for a definitive evaluation of prognosis. 


* These cases weie included because a clinical diagnosis of “ienal tumor was ma< 
the basis of pvelographie deformity At nephrectomy the abnormalities were ioun 
due to tumor but incidental adenomas were encountered . ... 

t Indeterminate gioup classed as (11 Applied after treatment elsewhere, no c\ 
of cancer on admission or theieafter (2) Consultation onlv, no treatment ret I uc ® ' 
Patient refused proffered treatment or palliation (41 Dead within 5 years of °t 1 ' ‘A 

without recurrence of cancer (5) Lost tiack of within 5 years without recurr 
cancer 
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pat rent died of cancer in tlie seventh year. There were also 7 cases of nonmahV- 
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nant or simple papilloma according to our pathologic review. All patients survived 
5-years after nephrectomy. Twenty-two patients Avere subjected to nephrectomy 
before 1945 for embryonal carcinoma of the kidney; 2 of these cases were 
indeterminate. Of the 20 determinate cases, 9 occurred in children and II in 
adults. Of the 9 determinate cases in children 1 patient (11 per cent) was alive 
5 years after nephrectomy; this poor survival rate indicates the malignancy oi 
this type. Of the 11 determinate cases in adults, 3 patients (27 per cent) were 
alive 5 years after nephrectomy. 

The survival of patients with miscellaneous tumors of supportive tissue paral¬ 
lels the expectancy in the case of similar growths elsewhere in the body. Of the 
7 determinate cases ha\dng various types of sarcoma, only 1 patient survived 5 
years after operation. That patient is alive 17 years after nephrectomy for a 
leiomyosarcoma incidentally encountered in a tuberculous kidney. Of the pa¬ 
tients with nonmalignant tumors one with a perirenal lipoma and one with a 
neurilemoma still survive. 

The 5 year survival rate confirms the belief that nephrectomy is the operation 
of election as soon as the diagnosis can be established in any case of renal tumor. 
In the largest group, the renal celled tumors, the 38 per cent 5-year survival and 
the 22 per cent 10-year survival are gratifying. A tabulation of the 10-year 
survival is presented solely as a matter of interest, but not for definitive evalua¬ 
tion (table 3). 

Although classification of these tumors according to type automatically indi¬ 
cates a prognosis to some extent, we sought to determine this still more accurately 
by analyzing the various types. In the case of malignant transitional celled and 
embryonal tumors the series were too small to justify conclusions determined 
through follow-up investigation. Until more adequate material becomes avail¬ 
able, the separation of transitional papillomas from transitional carcinomas is 
all that we can establish with certainty: the latter have a poor prognosis. Simi- 
larlv, in the embryonal group those predominantly epithelial bear a better 
prognosis than do those predominantly mesenchymal. 

To determine the prognosis in the group of renal celled carcinomas, variations 
in the histopathology were further analyzed. Nineteen years ago, Hand and 
Broders 6 graded parenchymal renal tumors under four categories and reported 
their results. They demonstrated the prognostic value of grading, and this for¬ 
malized previously held conceptions correlating the type of tumor and (lie 
prognosis, as well as establishing concrete histologic boundaries that might 
parallel a good or bad outlook. Similar work has been reported by us' in moic 
recent years. Our analysis of histologic factors from previous experience has 
generally confirmed the soundness of such prognostication. 

To summarize these factors: Those renal celled tumors with clear regular 
cells having isometric nuclei, arranged in cords and strands with thick dense 


6 Hand, J. R. and Broders, A. C.: Carcinoma of kidney: Degree of malignancj in rel.i 
tion to factors bearing on prognosis. J. Urol., 28: 199, 1032. . 

i Foot, X. C-, Humphreys, G. A. and Whitmore, W. F.: The importance of aecuraW 
pathologic classification in the prognosis of renal tumors: Second report. J. uro • » 

1949. 



TabU ‘5 ft. /<’«/<! of /fl-ww ffWrtrmtiNito jo/mwira 



Nolo: Noun of tho iibovo had domnimtiahlo nm(fortiiH("i, invanlim of (ho 101ml pndiolo, or piMironal thsuoft at Hum of opriution, 




Percent of Patients flf/ve 




































































RENAL TUMORS: PATHOLOGY AMD PROGNOSIS 


197 


TTe also divided the 10 year survivals into groups indicating poor and good 
prognosis. The results are graphical!}' presented in figures 3 and 4. The method 
proved to be relatively accurate in prognosticating the outcome in the 5 year 
and 10 year groups. Initially we attempted to subdivide the poor prognoses into 
poor and fair prognoses. However, our estimated poor and fair prognoses were 
abandoned because they did not coincide with survival experience. Also from 
the table of 10 year determinate survivors, 7 of the 9 had what we called a “good 
prognosis,” which seems to be the only factor in common amongst them. 

SUMMARY 

A pathologic classification of renal neoplasm is reviewed and restated. This 
appears to be practical and to be significantly correlated with prognosis. Survival 
rates according to the types of tumor are presented. Methods of evaluation of 
prognosis according to pathologic types of the tumors are discussed. 
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DISCUSSION 

Dr. Theodore R. Fetter (Philadelphia, Pa.): A study of this kind deserves 
considerable merit and consideration. One of the difficulties in the past in regard 
to renal tumors was the multiplicity of classifications. The various pathological 
classifications led to confusion. The authors have attempted to present a rela¬ 
tively simple and practicable classification which may be readily accepted. It is 
known that many variations may exist in different parts of the same tumor. 
Considerable experience in histopathology is necessary before one may even 
attempt to grade renal tumors in order to indicate a good or bad prognosis. Thus, 
if we are presented with a simple, precise and fundamentally sound pathological 
classification of renal tumors and an analysis of their histologic structure, we 
may infer that grading of these tumors will indicate the value of fairly accurate 
prognostication. 

It is now appreciated that renal celled carcinomas with clear regular cells 
having isometric nuclei, arranged in cords and strands with thick dense septa 
offer the best prognosis; while, conversely, those with irregular granular cells 
having anisometric nuclei arranged in tubules and papillae with irregular thin 
septa offer the poorest prognosis. Cystic degeneration and hemorrhage are favor¬ 
able factors but of secondary importance. There may be isolated exceptions to 
these conclusions but, in a general sense, they are acceptable in practice. 

From the clinical and surgical standpoint, it is a fact that if a renal celled 
tumor is properly removed, and there were no demonstrable metastases, no 
invasion of the renal pedicle or perirenal tissues, one may expect a reasonable 
survival period. There is every" reason to believe that a good prognosis may be 
given to the patient. On the other hand, the present day thinking in cancer 
is that even if the above conditions exist, the patient may eventually" die of 
metastases. The findings of the authors more or less corroborate this thought. 
One must not become discouraged because the pathological evidence does not 
appear to compare favorably" with our operative findings or clinical interpreta¬ 
tions. The 5-year survival rate should convince us that nephrectomy is the 
operation of election as soon as the diagnosis of renal tumor is established. In 
the majority of clinics the 5-year survival rate varies between 30 and 40 pei 
cent. 

It will be interesting to note whether or not the 5-y"ear survival rate vi 
improve with the more widespread employment of the newer cytological methods 
of diagnosis. Recent reports appear to indicate that it is possible to make a faiily 
accurate diagnosis of renal tumor before the tumor attains reasonable size and/oi 
causes a deformity" of the calyceal architecture. This thinking is in line with our 
teaching that the early" diagnosis of cancer and subsequent removal of t 10 
tumor will improve our survival period proportionately. It is well to interpolate 
at this point that many so-called essential hematurias may be due to iena 
tumors. It is a rule in our clinic that unexplained hematuria after the usua 
diagnostic procedures have been accomplished and failed to establish a diagnosis, 
repeated cytological studies of the urine must be done. We have not uncovere 
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anv renal tumors thus far, but in a recent personal communication I was in¬ 
formed that a diagnosis of probable renal tumor was made by cytologic study 
and at operation a small renal celled carcinoma was found. 

In a study of renal tumors, it is noted that frequently patients survive a 
5-vear period or even a 10-year period and die of other causes without recur¬ 
rence of cancer. One may well inquire whether or not the patient was cured of 
cancer. This is difficult to answer as far as present survival experience 
is concerned. Certainly more concrete evidence is necessary before any positive 
statement can be made. If one has such information in isolated cases the data 
should be reported to the tumor registry of our Association. It is obvious that 
the report must include a postmortem examination for proper evaluation in 
survival determinate series. 

Prognosis of transitional cell tumors presents a difierent problem. Cytological 
study of the urine should offer a means to improve our survival period in this 
group. Iu the benign or malignant papillary types of transitional cell tumor the 
prognosis is more favorable than the flat or epidermoid transitional carcinoma. 
In the latter group the tendency to invasion of the pelvic wall and peripelvic 
tissues is well known. In general, the prognosis may be stated as very poor. 

Certainly in the embryonal group one may expect a poor survival rate. Those 
tumors predominately epitheloid indicate a slightly better prognosis than those 
predominately mesenchymal such as the Wilms tumor in children. 

It is interesting to note the pendulum swinging away from postoperative 
radiation in these tumors. Prophylactic radiation is no longer considered good 
therapy. If the tumor has been completely removed, there should be no need 
for radiation therapy. On the other hand, if metastases are present, there already 
is an existing handicap on the survival period with or without radiation therapy. 

The presentation by these authors is a valuable contribution to the present 
knowledge of renal tumors and I wish to thank them for the privilege of dis¬ 
cussion. 

slide 1 represents a patient, aged 21, female. Right nephrectomy 1942. renal 
cell carcinoma, living and well, subsequently married and mother of two chil¬ 
dren; no demonstrable metastases to date. 

Slide 2 represents a patient, aged 37. female, right nephrectomy, in 1933, 
renal cell carcinoma, living and well, no demonstrable metastases This is the 
longest survivor in our group. 

Mide 3 represents a patient, aged 44, male, right nephrectomy in 1940. Died 
m 1940 of coronary occlusion. Postmorten revealed no cancer recurrence. 

?hde 4 represents a patient, male, aged 36. left nephrectomv. doubtful normal 
left pyelogram. widening of the superior pole of the kidney: diagnosis, of sus¬ 
pected tumor, made in 1947. operated 1949. only symptom intercostal pain. 

Mule 5 represents the specimen: renal cell carcinoma. Note the fairly thick 
m a rain of capsule surrounding the tumor. 

Dm M. M. Mel.cow (New York. X. Y.h I would like to congratulate Dre 
Humphrey.-. l oot and Whitmore for their clear, concise presentation. Their 
c!a~,Oration m smular to the one we adopted at the Squier ITolomcal Clinic 
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I do think, however that their term ‘renal-celled’ carcinoma is an awkward 
one; we do not say ‘stomach-celled’ carcinoma for carcinoma of the stomach, 
why say ‘renal-celled’ carcinoma of kidney? We too have found that the clear 
cell carcinomas gave a better prognosis than did the other groups. We also found 
that metastases from a renal cancer may take a long time before showing up. 
In 2 cases, one 10 and another 14 years following nephrectomy (the latter in a 
female patient with vascular invasion by tumor cells which were found in the 
operative specimen); distant metastases grew imperceptibly for the intervals 
mentioned. The second patient presented a lung lesion which looked like a pri¬ 
mary neoplasm, but proved to be a metastasis from a clear cell carcinoma of 
the kidney. The granular cell carcinomas gave a decidedly worse prognosis. One 
must emphasize, however, that there are some renal tumors in which both types 
of cells, clear and granular, are seen. 

The mesodermal origin of renal tissue is demonstrated by the not infrequent 
‘sarcomatous’ alteration in a clear or granular cell carcinoma; particularly upon 
breaking of barriers. The cells assume a spindle shape so that they are reported 
as true sarcomas or carcinosarcomas. 

We found that the transitional cell, or preferably, the urothelial cell tumors, 
were either papillary or nonpapillary. The papillary tumors were often accom¬ 
panied or followed by similar tumors in the ureteral, vesical or urethral tracts. 
The nonpapillary were often of the squamous cell type and gave a poor prog¬ 
nosis. Their presence was not recognized for a long time. The patient came with 
a hydronephrosis, or with a calculus shadow, or with a ciyptic fever, or with a 
pronounced leukocytosis. Unless excretory urograms were made or tumor cell 
studies instituted the cases were missed. It is in these types of renal tumors, 
those of the pelvis, that tumor cell studies offer a chance for early detection. The 
clear and granular cell carcinomas, unless they have broken through into the 
pelvis, are not apt to reveal themselves through urine cell studies. 

Dr. Gustavus A. Humphreys (New York, N. Y.): I would like to thank 
the discussers, both Dr. Fetter and Dr. Melicow, for their kind and informative 
discussion on this subject. As pointed out, particular^ by Dr. Fetter, the piob- 
lem of early diagnosis is a great factor in being able to offer the patient an 
operation which might be calculated to give him a cure rather than palliation, 
if such can be obtained. In that respect, exfoliative cytology may be helpful. 

I think the proper use and evaluation of the Papanicolaou technique is a very 
important diagnostic aid in kidney tumors but I do not believe that we cou 
preclude the possibility, of course, of the presence of a renal tumor or necessari j 
feel too free in making that diagnosis unless we did have some confirmatoij 
pyelographic change. In one case at New York Hospital, we were able to P*c' 
up renal carcinoma in situ and we trust that nephrectomy will give us 
desired cure. 

I would like to thank the discussors for their kind acceptance of our classi ca 
tion. I would like to suggest that its more broad use, possibly even by the umor 
Registry, might help us all clarify the kidney tumor problem by r simplifying i , 
as well as giving us some idea of prognosis. 
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New York, N. Y. 

In all the annals of medical history there is no more fascinating chapter than 
the surgical treatment of vesical calculus. In 1727 James Douglas wrote, “Stone 
in the bladder is a Distemper, which, for ought we know to the contrary, is as 
ancient as any other to which the humane Body has ever been subject.” Among 
the Egyptians and Hindus, cutting for stone was performed many centuries 
before Christ. The Hippocratic Oath states, “I will not use the knife either on 
sufferers from stone, but I will give place to such as are craftsmen therein.” 

The first well recognized operation for bladder stone was “le petit appareil,” 
a perineal lithotomy popularized by Ammonius of Alexandria in the third cen- 
turj' B.C., and requiring only a knife and a hook. This operation remained 
essentially unchanged until about 1520 A.D., when Joaimis de Romanis of Cre¬ 
mona devised a better perineal operation which was described 15 years later by 
his pupil Marianus Sanctus and thus became known as the Marian operation, or 
“le grand appareil,” so called because of the more numerous instruments required 
for its performance. In this operation a grooved sound was first passed and the 
bulbous urethra opened with a lithotome. A gorget was then passed along the 
groove to steer the forceps into the vesical neck. The stone was seized with either 
straight or curved forceps and extracted. If this failed, a dilator was passed and 
the vesical neck divulsed sufficient!}' to permit extraction of the stone. The 
mortality of this procedure was high and rectal injury was frequent. 

The next modification was the use of lateral lithotomy in which the incision 
"as made just mesial to the left ischium. The originator and chief exponent of 
this operation was Frere Jacques, a former French trooper who flourished in the 
latter part of the seventeenth century and attained a wide reputation as an 
itinerant lithotomist. He concerned himself but little with postoperative care, 
stating, “I have extracted the stone; I leave God to cure the patient.” Later, 
Cheselden was the most skillful lateral lithotomist, and 200 years ago, operated 
upon 213 patients with a mortality of 9.3 per cent. 

ITuneo, in 1556, was the first to employ suprapubic lithotomv, but this opera¬ 
tion was used but little until the latter part of the last centum-." Its more general 
use was retarded by the development of lithotripsy which appeared to be a great 
advance over a cutting operation without anesthesia. 

Crushing calculi by open operation was probably known to .Ammonius about 
-1° EC. Sanctorms, m 1026, devised a crude instrument for crushing stones 
without opening the bladder, but it was not until the time of Civiale, in the 
early nineteenth centu.y, that the operation could be performed with reasonable 
efi.ee,,cy and safety. Civiale was involved in many arguments as to priority 

U) Road at annual meeting, American Urological Association, Washington, D. C., May 30, 


201 


202 


F. P. TWINEM AND B. B. LANGDON 


Avitli Leroy d’Etoilles and Heurteloup. Civiale’s instrument consisted of two 
metal tubes, the inner tube having three curved projections by which the stone 
was grasped and held while a sharp iron rod was used to bore a hole in it. Several 
treatments were required to pulverize the stone. Weiss invented a curved screw 
lithotrite in 1824 and Heurteloup designed his curved percussion lithotrite in 
1833. It was Bigelow, a Bostonian, who perfected the lithotrite, and in 1878 
employed the modern operation of litholapaxy in which the calculus is crushed 
and the fragments evacuated through a metal tube at the same sitting. Since 
Bigelow’s time little change has occurred in the procedure of litholapaxy except 
the introduction of the visualizing lithotrite which is preferred by some operators. 

Table 1 . Replies of 210 urologists to questionnaire 

128 
61 
16 
2 


Visualizing lithotrite preferred 
Nonvisualizing lithotrite preferred 
Employ both, no special preference 
Never employ litholapaxy 

Of those using visualizing lithotrites: 

Prefer Ravich type 
Prefer Hendrickson type 
No preference 

Few use other types Lowsley, Young, Wolf, Kirn in 
Never use a visualizing lithotrite 


73 

6S 

14 

14 


Table 2. Accidents during litholapaxy 
(Compiled from questionnaire replies ) 


Total accidents 
Breakage of lithotrite 
Jamming of jaws of lithotrite 
Bending of lithotrite 
Rupture of bladder 

Separation of parts of instruments with cystotom}- 

Accidents requiring cystotomy 

Marked urethral trauma; cystotomy not required 


67 

37 

18 

7 

4 

1 

27 


To determine the point of view of urologists throughout the country in the 
treatment of patients with vesical calculus, a questionnaire was sent out an 
210 replies were received (table 1). 

Although a visualizing type of lithotrite was preferred bj r 128 urologists, a 
preference for the nonvisualizing type was expressed by 64. It was noted t a ■ 
the majority of the older urologists preferred a nonvisualizing typ e - T* ie difference 
in point of view of various urologists was quite marked. One urologist 
that since we had visualizing lithotrites he considered it akin to malpractice 
use a nonvisualizing instrument. Whereas, another urologist said: “Visuaizing 
lithotrites, Phooey!” A third urologist asked why one should use a lithotrite a 
all when it is so simple to do an open operation. 

Table 2 shows the various types of accidents reported by those answeung 

questionnaire. 
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Fourteen Years ago, one of ns (F. P. T.) became interested in determining tbe 
breaking strength of various types of lithotrites. The Engineering Department 
of Columbia University was consulted and 5 lithotrites were subjected to in¬ 
creasing force in a manner simulating the conditions of lithotripsj*. The exact 
amount of pressure in pounds required to break each lithotrite was carefully 
determined. Recently, 4 more lithotrites of different types were similarly tested 
at Columbia University. The results of these tests are given in table 3. 

Table 3. Breaking strength of lithotrites 
(Tests made at Columbia University Laboratory) 

I Light-visualizing, foreign make, 22F 

Movable jaw bent at 140 lbs., broke at 153 lbs. 

II Ravick, 19|F 

Movable jaw bent at 450 lbs., broke at 490 lbs. 

III Ravich, same as II but shoulder of movable jaw thicker. 

Movable jaw bent at 500 lbs., broke at 550 lbs. 

IV Ravich, 22F 

Movable jaw bent at 650 lbs., broke at 712 lbs. 

V Ravich 27F 

Movable jaw broke at 637 lbs. 

VI Alcock 27F 

Bend in tubing at 450 lbs., shaft broke at 476 lbs. 

VII Hendrickson, 27F 

Shaft broke at 962 lbs. (5 cm. from distal end) 

VIII Bigelow type, 1SF 

Movable jaw bent at 650 lbs., broke at 762 lbs. 


IX Bigelow, 24F 

Movable jaw bent and broke at shoulder at 315 lbs. 

T^ble 4. Amount of force applied manually by a man of average strength 


Ravich | 0ne hand 
[Two hands 

Alcock 

Bigelow , large w heel 


60-70 lbs. 
110 lbs. 
160 lbs. 
300 lbs. 


Table 4 show, amount of force that can be applied manuallv to the jaws of 
Tlle lithotrite by a man of average strength. 

It is seen from table 4 that if one uses a strong type of lithotrite and the 
lithotrite is in excellent condition, a man of average strength or even considerably 
greater than average strength cannot exert enough force manuallv to break the 
strument One lightly constructed visualizing instrument of foreign make was 
broken at lo3 pound, pressure. Such an instalment would be unsafe to me 
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employed the modern operation of litholapaxy in which the calculus is crushed 
and the fragments evacuated through a metal tube at the same sitting. Since 
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Table 2. Accidents dining litholapaxy 
(Compiled from qucstionnanc replies) 

Total accidents 
Breakage of lithotrite 
Jamming of jaws of lithotiite 
Bending of lithotrite 
Rupture of bladdei 

Separation of parts of instruments with cystotomy 


Accidents requiring cystotomy 

Maiked uiethral tiauma, cystotomy not required 


To determine the point of view of urologists throughout the country in t ie 
treatment of patients with vesical calculus, a questionnaire was sent out an 
210 replies were received (table 1). 

Although a visualizing type of lithotrite was preferred by 128 urologists,^ 
preference for the nonvisualizing type was expressed by 64. It was noted t ia 
the majority of the older urologists preferred a nonvisualizing type. The diffeiencc 
in point of view of various urologists was quite marked. One urologist sta 
that since we had visualizing lithotrites he considered it akin to malpractice ^ 
use a nonvisualizing instrument. Whereas, another urologist said: Alsua j r> 
lithotrites, Phooey!” A third urologist asked why one should use a lithotn e a 
all when it is so simple to do an open operation. . ^ ^ 

Table 2 shows the various types of accidents reported by those answenn D 
questionnaire. 
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Fourteen years ago, one of us (F. P. T.) became interested in determining tbe 
breaking strength of various types of lithotrites. The Engineering Department 
of Columbia University was consulted and 5 lithotrites were subjected to in¬ 
creasing force in a manner simulating the conditions of lithotripsy. The exact 
amount of pressure in pounds required to break each lithotrite was careful^ 
determined. Recently, 4 more lithotrites of different types were similarly tested 
at Columbia University. The results of these tests are given in table 3. 

Table 3. Breaking strength of lithotrites 

(.Tests made at Columbia University Laboratory) 

I Light-visualizing, foreign make, 22F 

Movable jaw bent at 140 lbs., broke at 153 lbs. 

II Ravich, 19IF 

Movable jaw bent at 450 lbs., broke at 490 lbs. 

III Ravich, same as II but shoulder of movable jaw thicker. 

Movable jaw bent at 500 lbs., broke at 550 lbs. 

IV Ravich, 22F 

Movable jaw bent at 650 lbs., broke at 712 lbs. 

V Ravich 27F 

Movable jaw broke at 637 lbs. 

VI Alcock 27F 

Bend in tubing at 450 lbs., shaft broke at 476 lbs. 

VII Hendrickson, 27F 

Shaft broke at 962 lbs. (5 cm. from distal end) 
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Movable jaw bent at 650 lbs., broke at 762 lbs. 


IX Bigelow, 24F 

Mo vable jaw bent and broke at shoulder at 315 lbs. 

Table 4 , Amount of force applied manually by a man of average strength 
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Alcock 
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110 lbs. 
160 lbs. 
300 lbs. 


Table 4 shows amount of force that can be applied manually to the jaws of 
the lithotrite by a man of average strength. 

It is seen from table 4 that if one uses a strong tvpe of lithotrite and the 
ntnotnte is m excellent condition, a man of average strength or even considerably 
R cater than average strength cannot exert enough force manuallv to break the 
L trumern One lightly constructed visualizing instrument of foreign make was 
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The numerous accidents reported in table 2 with 37 instances of lithotrite 
breakage indicate that many of these instruments must, not have been in excel¬ 
lent condition or such breakage should not have occurred. 

Some bladder calculi have been measured, the amount of force required to 
crush them determined, and the fragments then chemically analyzed. Table 5 
gives the result of these tests. 

The force required to crush these stones was measured under conditions ap¬ 
proximating as closely as possible those prevailing during lithotripsy. 

It is seen from table 5 that the amount of force required to crush some calculi 
is greater than the breaking strength of a light lithotrite. From the size of the 
calculi listed, it can be concluded that there are undoubtedly some large, hard 
calculi which would require a force exceeding 400 pounds to crush. 


Table 5. Force lequired to crush bladder calculi 


COMPOSITION 

OlAMETER (CM.) 

EORCE (LBS ) 

Calcium oxalate 

2.0 

49.0 

Calcium o'salate and calcium phosphate 

1.1 

62.0 

Calcium oxalate and calcium phosphate 

2.2 

150.0 

Uric acid 

1.6 

52.0 

Uric acid 

1.5 

58.0 

Uric acid 

1.8 

142.0 

Phosphatic 

1 1 

18.0 

Phosphatic 

0.6 

20.0 

Phosphatic 

0.8 

22.8 

Phosphatic 

1.0 

26.0 

Phosphatic 

1.3 

35.0 

Phosphatic 

1.3 

45.0 

Phosphatic 

1.1 

81.0 

Phosphatic 

2.9 

208.0 

Phosphatic 

3.2 

218.0 


Some 3 r ears ago, tests were made by one of us (F. P. T.) at the Columbia Uni¬ 
versity Testing Laboratory to determine by using a series of artificially con¬ 
structed spheres of cement and sand, how the required crushing force vanes 
with the diameter of the artificial stone; whether this force varies directly as 
the diameter—as the square of the diameter—or otherwise. Table 6 shows the 
results of these tests. 

The results indicate that for the materials employed compression strengt 
varies approximate^ as the square of the diameter. However, the materials 
used in these experiments are somewhat harder than most bladder calculi an 
previous experiments indicated that for softer materials, the exponent could be 
nearer 1 than 2. It is therefore highly probable that the compression strength 
bladder stones varies as the diameter raised to an exponent which may varj 
between 1 and 2 depending upon the composition and hardness of the stone. 
With very hard stones, compression strength probabty varies approximate y as 
the square of the diameter, whereas with softer stones, the variation wou e 
more nearly a direct proportion. 
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A clinical study lias been made of the cases of vesical calculus occurring at 
the New York Hospital during the years 1933-1950. Three hundred and sixty 
nine cases were thus studied in detail and the more important findings derived 
from this study are given in the following tables. 

Of these 369 cases. 349 occurred in males and 20 in females, a ratio of 1 t .5 to 

1 . 

Table 7 gives age distribution by decades and also the percentage of patients 
with bladder calculi less than 30 years of age at different periods at the Yew 
York Hospital. 


Table 6. Relation between diameter of stone and compressive strength 



^ xotber or tests 

X (expovext - * 

Quartz 

27 

2.06 

Silica sand-cement 

20 

1.4 

Phosphate rock-cement 

27 

2.13 

Limestone natural 

30 

2.16 

Sand-lime 

30 

2.10 

Average 


1.97 (or 2.00) 


h = Ivd= = Kd 5 . (tV = compression strength—K = a constant—d — dianiet.—n = 
exponent 1 

Example—A stone 1 V in diameter has crushing strength of 150 lbs. tVliat force is 
required to crush a stone of same material 2" in diameter? 

W K(2.0) s 

ii5 = K(np : ' T = 30Glbs - 


Table 7. Apr distribution bn decades 


1 ST 

2nd 

3SD 

4th 3th 6th 

7th 

Str 9th 

3 

O 

7 

13 36 S2 

13S 

79 9 

Pcrcnilngc of 

patients 

mth bladder calculi less than SO years 
Aeu* York Hospital 

of age at different periods at the 

U-'MM'j 


1S46-1S66 

1S66-1920 

1920-1937 

1035-1950 

S3.3^ 


71 4 C 7 

26.9Y 

10.9Y 

3.25Y 


Table , shows only 5 patients since 1933 under the age of 20 veans. The 
decreasing incidence of bladder calculi in young people from 1820 to the present 
time ts very striking. Whereas in 1S20-1S46 more than four fifths of the patients 
"ere le,s than 30 years of age. in this study only .3.25 per cent of the patients 
are in that age group. This finding has also been made in studies in England and 
ebeu-herc. The marked change in age grouping has undoubted^ been due to 
improvement in the diet of children. 

In size, the calculi varied from those a little less than a centimeter in diameter 
to the giant calculus .1 unrated in figure 1. The essential data concerning this 
calcuhu are given in table S. 
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The man who had this giant calculus was a private patient of one of 
us (F. P. T.), and who gave as his chief complaint “I have an ache in my pros¬ 
tate.” The calculus was removed without difficulty and 3 weeks later a transure¬ 
thral prostatic resection was performed. The patient made a very satisfactory 



Cerd i meters 

. ^ ..... ...... . 

1 “ r 








Fig. 1. Giant vesical calculus removed from 63 year old man whose only complaint was 
“ache in prostate.” Three weeks later a transurethral resection was done, and patient made 
an excellent recovery. 


Table 8 Giant vesical calculus 


Circumference in two planes 32 cm. and 31.5 cm. 
Diameter 12 cm. x 8 5 cm. 


Weight (after a week of drying) 446 g. 

Culture from interior of calculus 
Streptococcus non-hemolyticus and Gram negative bacillus 
Chemical composition 

Triple phosphate with traces of urates and calcium oxalate. 

Removal by cystotomy was followed 3 weeks later by transurethral prostatic resection. 
Patient did well postoperatively. _ 

recovery. After having dried out for a period of a week the weight of the calculus 
was 446 gm. Had the calculus been weighed immediately, the weight uouc 
certainly have exceeded 500 gm. 

Table 9 shows the types of operations performed. Of these, 219 were open 
operations and 146 were closed. Of the open operations, 168 were simple cjs 
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tolithotomies. In the other 51 eases, the removal of the calculi was associated 
with some other operative procedure. 


Table 9. Types of operations 


Closed 

True litholapaxy (stone crushed and washed out) 

Unsuccessfully attempted litholapavies 

Removal transurethrally without crushing, (rongeur, forceps or irrigation) 


101 

17 

25 

116 


Types of Open Operations 


1 Simple cystolithotomy 

2 With one stage suprapubic prostatectomy 3a 

3 Perineal prostatectomy 12 

1. M ith diverticulectomy - 

5 With transurethral prostatic resection 1 

6 With segmental resection of bladder tumor 1 

7 Retropubic prostatectomy 1 

S With suprapubic fulguration of bladder tumor 1 


219 


Table 10. Rclciant associated conditions 


Obstructions to urinary outflow 312 

Nephrolithiasis 56 

Diverticula of bladder 35 

Bladder tumors 22 

Bladder fistulas 9 

Neurological bladder 13 

Foreign body in bladder 4 

Radon ulcers 3 

Ctstoceles o 

Parathyroid tumor i 


___TvbleII A onfatal complications of cyslohlholomy 

Pulmonary emboli g 

Thrombophlebitis o 

Coronary infarction 2 

Peptic temperature g 

" ound reopened g 

l ostopcratne hemorrhage g 

I-pididynutis ^ 

I.obar pneumonia , 

Anuria (for 3 days) ^ 

Ihe various telated conditions complicating cystolithiasis arc shown in table 

U* Of course, the most commonly associated condition was that of obstruction 

at the bladder neck, which was demonstrable in 312 cases (S4 per cent). Stone 
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Fig. 1. Giant vesical calculus removed from G3 year old man whose only complaint was 
“ache in prostate.” Three weeks later a transurethral resection was done, and patient made 
an excellent recovery. 


Tabcd 8. Giant vesical calculus 


Circumference in two planes 32 cm. and 31.5 cm. 
Diameter 12 cm. x 8.5 cm. 


Weight (after a week of drying) 446 g. 

Culture from interior of calculus 
Streptococcus non-hemolyticus and Gram negative bacillus 
Chemical composition 

Triple phosphate with traces of urates and calcium oxalate. 

Removal by cystotomy was followed 3 weeks later by transurethral prostatic resection. 
Patient did well postoperative!}'. __ _ 

recovery. After having dried out for a period of a week the weight of the calculus 
was 446 gm. Had the calculus been weighed immediately, the weight vouc 
certainly have exceeded 500 gm. 

Table 9 shows the types of operations performed. Of these, 219 were open 
operations and 146 were closed. Of the open operations, 168 were simple cjs 




SURGICAL MANAGEMENT OF BLADDER STONE 


207 


tolithotomies. In the other 51 cases, the removal of the calculi was associated 
with some other operative procedure. 


Table 9. Types of operations 


Closed 

True litholapaxy (stone crushed and washed out) 

Unsuccessfully attempted litholapa-des 

Removal transurethrally without crushing, (rongeur, forceps or irrigation) 


1(M 

17 


146 


Types of Open Operations 


1 Simple cystolithotomy 

2 With one stage suprapubic prostatectomy 

3 Perineal prostatectomy 

4 With diverticulectomy 

5 llith transurethral prostatic resection 

6 With segmental resection of bladder tumor 

7 Retropubic prostatectomy 

S With suprapubic fulguration of bladder tumor 

16S 

33 

12 

2 

1 

1 

1 

1 

219 

Table 10. Rdciant associated conditions 

Obstructions to urinarv outflow 

312 

Nephrolithiasis 

56 

Diverticula of bladder 

35 

Bladder tumors 

22 

Bladder fistulas 

9 

Neurological bladder 

13 

Foreign bod\ in bladder 

4 

Radon ulcers 

3 

Cj stoceles 

2 

Parathyroid tumor 

i 


T\ble 11 Xonfaial complications of cyslolithotoiny 


Pulmonary emboli 3 

Thrombophlebitis 2 

Coronarj infarction 1 

Septic temperature 3 

11 ound reopened 3 

Postoperative hemorrhage 3 

Ijpidulvnntis 4 

1-ohar pneumonia 3 

Anuria (for 3 days) 1 


lhc various iplated conditions complicating cystolithiasis arc shown in table 
10. Of course, the most commonly rssociated condition was that of obstruction 
at the bladder neck, which was demonstrable in 312 cases (S4 per cent). Stone 



208 


P. P. TWINEM AND B. B. LANGDON 


in the kidney occurred in 56 cases. There was only one case of demonstrable 
parathyroid tumor. 

Table 11 shows the various nonfatal complications of the cystolithotomies 


Table 12. Complications of hlholapaxy 

Perforated bladder 3 

Perforated uxethra 3 

Traumatic bladder ulcer 2 

Excessive bleeding during procedure (operation discontinued) 2 

Postoperative hemorihage 2 

Markedpostoperatwesepsis (in addition to those having the above traumatic injuiies) 2 
Epididymitis ... 1 

Mortality of litholapaxy 1 (0 1%) 


Cause of death, perivesical cellulitis and multiple abscesses (Staph aureus) 


Table 13. Incomplete htholapaxics 

Poor anesthesia (bladder spasms) 

Evacuation equipment not available 

Hemorrhage 

Lithotrite jammed 

Impossible to introduce evacuator tube 
Stone too hard to crush (Ravich badly bent) 

No clear explanation, but procedure discontinued and cj’stolithotomy done 
Completed by litholapaxy at later date 

Total 

Table 14. Composition of calculi 

Phospkatic (CaPOj, CaCOn, MgNRiPOj) 

Uric acid 
Oxalate 

Oxalate and phosphate 
Phosphate and urate 
Oxalate and urate 
Ox-alate, urate and phosphate 
Cholesterol 

Phosphate, urate, and sulfate 


No analysis 

Calculi nith foreign body nucleus 
Hair pin, 1 

Prostatic tissue, 1 

Table 12 shows the complications involved in 146 litholopaxies. These comph 
cations were not included in the complications listed previously in the discussion 
of the questionnaire results. It is seen that serious complications during lit o 
apaxy are not uncommon. This is not surprising when one considers that mos 
of the surgeons who do litholapaxies do them only occasionally- The surgeons 
in some parts of India who do many hundreds of these procedures and conse 


. 13S 
55 
35 
25 
12 
7 
7 
1 
1 

2S1 

88 

369 

4 

Gauze (absorbable), 1 
Silkworm gut, 1 
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quently become more skillful in this type of operation, have proportionally fewer 
accidents. The one death that occurred in this series of litholapaxies occurred 
as a result of perivesical cellulitis and multiple abscesses (Staph, aureus). Table 
13 lists 17 litholopaxies which w ere not completed for the reasons specified. 

Table 14 shows the composition of the removed calculi. As one would expect, 
phosphatic calculi were by far the most numerous. There were four calculi which 
had formed around a foreign body nucleus. The nature of the foreign body is 
stated in the table 

Table 15 shows the frequency of various types of infecting organisms. 

Table 16 lists the mortality in 219 cases of cystolithotomies including asso- 
ciated operations. The cause of death is given in the table. If one eliminates 


Table 15. Infecting organisms 


Xonhemotvtic streptococcus 

3S 

Staphylococcus albus 

35 

Bacillus proteus 

29 

Bacillus cob 

27 

Aerobacter aerogenes 

25 

Staphilococcus aureus 

24 

Pseudomonas py ocy aneus 

20 

Bacillus subtilis 

5 

Diphtheroid bacilli 

5 

Hemolytic streptococcus 

5 

Xo culture but over 15 WBC per HPF 

136 


Table 16. Deaths: Cystohtholomy m 219 cases, 21 (9.6%) 


General sepsis with bacteremia 4 

Postoperatn e hemorrhage (prostatectomy) 2 

Thrombophlebitis and pulmonary emboli . 6 

Pneumonia g 

Acute pulmonan edema 1 

Shock ^ 

Uremia ^ 

Sudden death (cause 5 ) 1 

Intestinal hemorrhage 1 

Anesthetic death (spinal) X 


those cases in which some other major opeiation accompanied cvstolithotomy, 
one at me* at the figure of 12 deaths in 16S cases of simple cvstolithotomy 
(7.14 pei cent). 


CONCLUSIONS AND COMMENT 

Choice of the pioper type of operation in cases of vesical calculi depends on 
t w age and physical condition of the patient, the size and hardness of the stone, 
t le pre-ence oi absence of uiethial stricture, piostatic hypertrophy or other 
associated conditions and the experience end skill of the operator. A greater 
I 'T'f 4,1,1 lb U’U'incd to perform litholapaxy properly than to do a suprapubic 
i io nrat Iutholap.ixy law (wo advantages o\er open operation: 1) a shorter 
icrtod of comalcM-enee; 2) a lower mortality. In this series the mortality of 
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litholapaxy was only 0.7 per cent, whereas the mortality of simple cystolithotomy 
was 7.14 per cent. 

It is believed that the complications of litholapaxy can be greatly reduced by 
careful attention to the details of proper technique. Most urologists who do 
this procedure perform it only occasionally and consequently" have a higher 
percentage of complications than they would with increased experience. 

The exact amount of force necessary to crush calculi, varying in size and com¬ 
position, has been determined. 

The extreme limits of crushing strength of nine lithotrites were determined 
and are reported in this paper. 

There are some lightly" constructed lithotrites which are not sufficiently strong 
to crush very" hard calculi of even moderately" large size. 

The stronger lithotrites have sufficient strength so that one cannot apply 
manually" enough force to break the lithotrite. (This assumes that the lithotrite 
is in excellent condition.) In many" of the reported accidents, the lithotrite could 
not have been in first class condition. 

It has been established that the amount of pressure required to crush vesical 
calculi of varying size and composition is proportional to the diameter raised to 
an exponent which varies between 1.2 and 2, depending upon the hardness of the 
calculus. 

In general, the visualizing lithotrite is suitable for smaller stones but the 
nonvisualizing instrument is more satisfactory" for the larger ones. The use of a 
rongeur in handling a stone of any" considerable degree of hardness is dangerous 
and many" accidents have been reported from this cause. 

A decreased incidence of bladder calculi in the y’oung in recent years, as 
compared with a century" ago, is very" striking. This is believed to be due to the 
greatly" improved diet of children. 

A case of giant bladder stone (32 cm. by 31.5 cm.) is reported. 

A clinical study" of 369 cases of bladder calculi is reported. 

The authors wish to express their appreciation of the very kind assistance 
given by" Professors Krefeld and Ingalls of the Department of Engineering, 
Columbia University", New York City": We also wish to thank Mr. Frederick 
J. Wallace, president, American Cy"stoscope Makers, Inc. for his most helpfu 
cooperation. 

901 Lexington Ave., New York 21, N. Y. 
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DISCUSSION 

Dr. Gershom J. Thompson' (Rochester, ilinn.). Doctors Twinem and Lang- 
don have given an excellent historical review of the treatment of r esical calculus. 
One can well imagine the morbidity and mortality which followed procedures 
like lateral perineal lithotomy, or urethral and bladder neck divulsion for the 
extraction of large stones, especially when followed by inadequate drainage and 
with no attempt whatever being made toward the correction of the obstructs e 
process which usually is responsible for stone formation. The statement ' I have 
extracted the stone; 1 leave God to cure the patient” is indeed correct. 

The contributions of many men toward the development of the art of 
litholapaxy is admirably discussed by the authors who themselves contribute 
much by their experiments designed to prove the strength of lithotrites. I was 
especially interested to learn that a man of average power cannot break a well 
constructed lithotrite which is in good condition; this confirms my own ex¬ 
perience and is somewhat reassuring. On occasions the muffled dull clunk which 
usually climaxes great exertion on a well grasped stone has momentarily made 
me wonder which broke, the stone or the lithotrite: from now on I shall worry 
less. Given strong lithotrites it is up to us to care for them and use them properly. 
Thorough drying and oiling after use are important; merely flushing the debris 
off with water and throwing it back on the shelf is a poor way to treat an instru¬ 
ment. Inspection prior to its use, then careful instrumentation supporting the 
perineum by gentle finger pressure when the beak approaches the triangular 
ligament, and above all avoiding brutal force, will insure success. 

W insbury-White’s textbook best describes the technique of litholapaxy. It 
should be read carefully by anyone striving for perfection. I prefer to have the 
patient in the cystoscopic position throughout the procedure and use a direct 
vision cystoscope and evacuating syringe instead of the nonvisualizing evacuating 
tube and Bigelow pump. With the cystoscope one can quickly observe the 
thoroughness of lithotrity and lose no time in crushing large fragments which 
remain. I have always preferred the nonvisualizing instrument which, if used 
properly is absolutely safe. It is only when one gets careless that trouble ensues, 
borough inspection of the entire bladder cavity and of any diverticula present 
’asure complete removal of all fragments and sandy particles, but one 
' 10u aoutineh make a plain roentgenogram of the bladder area before dismissal 
recause in a small number of cases stones will recur and the patient is quick to 
relieve that his new stone has formed on a nidus which was left behind. 

the choice of procedure between suprapubic lithotomy and litholapaxy will 
.. rern um an individual one as will the choice of the type of instrument. 

en, urge stones must be removed by incision and some smaller ones in which 
o icr complications such as urethral stricture, vesical contracture, severe sepsis 
or mge intravesical intrusion of the prostate gland exist are best managed in 
y .i llanner - oner or, with care the large majority of stones can be removed by 
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The change in trend of management is illustrated by comparing two series of 
cases observed at The Mayo Clinic. In the 25 years prior to 1932 in a series of 
1014 cases, 75 per cent were treated by suprapubic lithotomy and 25 per cent 
had litholapaxy. But in the 10 years preceding January 1, 1950, of a series of 
841 cases only 4.6 per cent had suprapubic lithotomy and 95.4 per cent were 
cared for by litholapaxy. 

My associates and I believe that litholapaxy and removal of the obstructing 
tissue at the vesical neck under the same anesthetic are sound, safe procedures 
and we will continue this practice for the large majority of cases, and use supra¬ 
pubic lithotomy in only a few. 
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VESICAL EVIDENCE OF POSTEROLATERAL 
SPINAL CORD DISEASE 

ROBERT RICH, JR. and JOSEPH E. MAURER 

From the Section on Urology, Department of Surgery, University of Louisville School of 

Medicine, Louisville, Ky. 

Some eleven years ago it was noted that in certain instances of atonic neuio- 
genic vesical dysfunction, there appeared at the vesical neck region of the cysto- 
grams a deformity which we saw repeatedly and termed a “straight line defect . 
This abnormality in a relatively normal appearing cystograrn consisted of a 
sharply cut off portion of the vesical neck (fig. 1). In the past 3 years certain 
aspects of neurogenic vesical dysfunction have been our major project and though 
we have not concluded the study, this report constitutes an interval note. The 
first publication from this investigation was that of “Vesical Abnormalities 
Incident to Diabetes Mellitus” which was read at Buffalo in 1947. 

During the investigation of the “straight line vesical defect” in cystograms 
it was noted that it was not consistently present in vesical atonia, but always 
in conjunction with posterolateral spinal cord disease. We observed the “straight 
line defect” of the vesical neck in all instances of proven posterolateral spinal 
cord disease that we have had the opportunity to study. This list includes the 
secondary cord changes of pemicous anemia and diabetes mellitus, tabes dorsalis, 
syringomyelia, senile arteriosclerosis of the spinal cord vessels, some examples 
of spina bifida occulta, post rabies vaccine myelitis and allergic myelitis. In at 
least two cases we hare seen the changes without being able to establish the 
precise neurological entity though there was present neurological evidence of 
posterolateral cord changes. 

Upon careful analysis of the patients demonstrating cystographic abnor¬ 
mality it was found that the defect was distinct onfy if the bladder was not fully 
distended. If the bladder contained a certain amount of the opaque medium the 
straight line defect” was often only faintly visible, overshadowed apparently 
by the anterior and posterior contour of the bladder at the apex which suggested 
that the defect was not only occasioned by an abnormality of the vesical neck 
per se, but caused by some structure within the bladder near the apex. 

In patients in which the “straight line defect” occurred, a distinctly elevated 
mtcnireieric ridge was observed on cystoscopic examination. The other findings 
associated with this condition which we have reported previously were also 
noted. The ureteral orifices are approximated with a marked bowing of the 
mterureteric ridge with a resultant diminution of the trigonal altitude. The 
'e^ica neck is reduced in caliber due to a thickening of the tissues and there 
appears a concavity of the posterior urethra between the verumontanum and 
repeal neck with an apparent shortening of the posterior urethra. It was found 

ur licrmorc that the “straight line defect” appeared onlv in the presence of 
residual urine. 

1 he bladder revealing the cystograrn defect was studied cysfomcfrically. As 

Section, American Urological Association, Gulf- 
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expected it was found that in every instance the cystometrogram demonstrated 
a typical and marked atonic curve. The cystometrograms demonstrated re¬ 
peatedly that the degree of elevation of the interureteric ridge was directly 
proportional to the amount of vesica! atonia. In using a water cystometer con¬ 
nected by a fluid system to a tambour it was found that tracings on a smoked 
drum showed in patients with a “straight line vesical defect” that the vesical 
contractions were of low amplitude. These cystometric studies suggested that 
detrusor activity was greatly dampened and these observations substantiated 
those of Denny-Brown. 

Denny-Brown postulated that the intravesical pressure was not the factor 
that induced loosening of the vesical sphincter during the mechanism of voiding. 
The relaxation of the vesical sphincter was found to be reciprocal with contrac¬ 
tion of the bladder. The greater the amplitude of detrusor activity or contrac¬ 
tion the more the internal sphincter relaxed and, conversely", the more the bladder 
relaxed, the more the sphincter contracted. 



Fig. 1. Cystogram showing sharply’ cut off area of vesical neck (“straight line defect”). 

Our observations thus far in the problem do not present anything funda¬ 
mentally new, but add only’ to the accumulated data in a well established litera¬ 
ture. We were however unaware of previously reported consistent trigonal 
changes observed at cystoscopy and described fully’ as a part of posterolateral 
spinal cord disease. It was our aim to attempt to determine clinically whether 
or not the vesical neck or internal sphincter tonic state as described by Denny’- 
Brown was a true mechanism of increased internal sphincter and trigonal tonus 
coupled with a lack of detrusor tone. In other words, are the vesical neck changes 
truly an active phenomenon or a passive phenomenon? With the interruption of 
the pelvic nerve impulses to the trigone and internal sphincter does this permit 
a static imbalance and allow the vesical neck to thicken and the detrusor to 
relax or is this an active process in which the impulses are constantly being 
discharged to the trigone for contraction and the impulses to the bladder absent 
or only partially’ effective? Or as the bladder becomes larger do the trigone 
and vesical neck become relatively smaller and more prominent and finally 
effect obstructive proportions? This problem of active vesical neck change as 
opposed to static variation was our next undertaking. 

Animal experimentation was considered and discarded because of the m- 
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constant vesical appearance even in the monkey. Ihe measurement of trigonal 
and bladder muscle activity either independently or collectively was decided 
upon as the most logical means of investigation. An instrument compaiable to 
the electrocardiogram was found unsuitable because of inconstant and uninter- 
pvetable results due to interference of uncontrollable striated muscle activity. 
At present we are studying an electronic method for measuring smooth muscle 
activity that is applicable to the bladder and can be used for differential studies 
of the trigone and detrusor. This work shows promise in determining quantita¬ 
tively muscle activity by measuring smooth muscle electrical potential change 
in anj r portion of the bladder or urinary tract. This study will be reported in 
detail at a future date. 

Recently we had the good fortune of seeing two patients in whom there was 
an acute posterolateral column lesion and we were able to study these patients 
cystoscopically soon after the onset of the pathological changes. In both patients 
it was found that the trigonal variation is apparently an immediate change. 
The degree was proportional to the amount of neurological involvement. These 
two cases will be reported to demonstrate our findings and their probable 
significance. 


CASE REPORTS 

Case l. J. B., No. 84730 Norton Memorial Infirmary, a boy of 11 years, was 
referred by Drs. Spurling, Grantham and Segerberg because of urinary reten¬ 
tion complicating a post rabies vaccine myelitis. Within a period of 2 weeks 
following the onset of myelitis, some of the patient’s muscular activity returned, 
but lie continued to have evidence of posterolateral spinal cord disease as evi¬ 
denced by ataxia, loss of deep tendon reflexes and paresthesia. 

An atonic bladder developed at the onset of symptoms, and the patient was 
observed cystoscopically on the ninth day of illness. At this time he demon¬ 
strated in the bladder a diminutive trigone, markedly elevated interureteric 
ridge, pronounced approximation of the ureteral openings and a perceptible 
lccess in the posterior urethra located between the vesical neck and proximal 
portion of the verumontanum. Cystoscopically a typical picture of postero¬ 
lateral spinal column disease was presented. 

Dut ing the ensuing S weeks the patient’s ataxia improved to a point of almost 
imperceptible presence, but the trigonal and posterior urethral changes persisted. 
Residual urine of G ounces continued without diminution. The tendon reflexes 
ioturned partially and subsequent improvement has been lacking. 

A trigonal and vesical neck resection was considered imperative, but since 
the patient was a child, it was believed that the resection should be accomplished 
" '* 1011 * Ulc tkral manipulation. The hypertrophied interureteric ridge and vesical 
neck were resected under direct vision using the retropubic approach (fig. 2). 

onvalCf -«'ncc was uneventful and the patient has been voiding without residual 
urine for several months, 

f f on f 2 ' " ’ Gm * S " 0, S4S41 Xorlon Memorial infirmary, a voting robust male 
ycars ' vt,s referred to us by Dr. Lawrence T. Minish. Acute urinary rcten- 
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tion dev eloped some 27 hours after an antitetanus injection given as a prophy- 
lactic measure at the time of a superficial foot injury. The patient stated that at 
the age of 14 years he had a temporary paralysis of the lower extremities with 
uiinai\ r retention following a “sei'um injection” and was confined for a time to 
a wheel chair. 



Fig. 2 . Retropubic resection of interureteric ridge and hypertrophy of vesical neck. 


The present illness tvas confined to an acute and peristent urinary retention 
and some unequal deep tendon reflex changes and paresthesia. Cystoscopically 
the patient presented the typical trigonal and vesical neck changes characteristic 
of posterior cord disease. The cystometrogram demonstrated a marked vesical 
atonia. 

The patient was treated by an indwelling urethral catheter; after the catheter 
was removed he emptied his bladder with great difficulty by straining forcibly 
when the bladder was quite distended. Urination improved gradually an 
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within a period of 3 weeks he was voiding normally. The abnormality of the 
vesical neck and trigone had disappeared and there was no lesidual urine. The 
neurological changes seen initially had vanished. 

DISCUSSION 

These patients represent our only opportunity to study cystoscopically the 
bladder within a short time after posterolateral spinal cord changes have become 
manifest. We have here in addition the unusual situation of an acute onset and 
a known etiological agent. 

These observations suggest that the trigonal and vesical neck changes are an 
active phenomenon due to increased trigonal and sphincter activity. Their 
appearance was undoubtedly abrupt and complete. In the second patient (al¬ 
lergic myelitis) the entire vesical picture disappeared as the spinal cord lesion 
disappeared. In the first patient (post rabies vaccine myelitis) the obstructive 
vesical picture remained, as did many of the neurological changes. 

An interesting observation is that of vesical trabeculation. In neither of the 
patients was trabeculation present initially and in the second patient it was 
never manifest. In the first patient it was observed first approximately 8 weeks 
after the onset of the vesical atonia. This relatively late appearance of vesical 
trabeculation would suggest that trabeculation is a purely secondary phenomenon 
dependent upon prolonged obstruction. It is actually muscle bundle hypertrophy 
and in bladder atonia the diminished but repeated vesical contractions are 
responsible for bladder trabeculation. The fine trabeculation of tabes dorsalis as 
compared to the massive trabeculation of prostatism is only a response to the 
ability of the bladder to contract. 


CONCLUSION 

A deformity of the cystogram is described in posterolateral spinal cord 
disease which is occasioned by an elevation of the interureteric ridge producing 
at the vesical neck a “straight line defect.” Case reports of 2 patients are pre¬ 
sented in which cystoscopic examinations were made soon after the pathological 
process occurred in the spinal cord. In both instances the trigonal and vesical 
neck changes suggested that the obstructive vesical neck changes were active 
muscular changes. The late appearance of trabeculation seemingly substantiates 
the contention that this is a secondary change dependent upon the degree of 
obstruction and potential activity of the detrusor. 

SOI llcyburn Bldg., Louisville, Ky. 
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THE PRESENT UROLOGIC STATUS OF THE WAR-TIME 

PARAPLEGIC 


JOHN A. HUTCH axd R. CARL BUNTS 


Interest in the urological aspects of spinal cord injuries has increased greatly 
in the last few years. This is due to a number of factors: first, World War II, 
which unfortunately produced many such cases; second, the improved methods 
of treatment which have allowed large numbers of these patients to survive and 
third, to the establishment of centers for the care of these cases. Much of the 
literature concerning the paraplegic was written during and shortly after the 
war and described accurately the problems encountered during the first 12 to 
24 months of the paraplegic condition. In this study, urological problems 
occurring in later stages of the paraplegic disease will be emphasized. 

One hundred seventy cord injury patients have been analyzed in our report. 
They range in duration from 2 months to 22 years. Eighty-five (or 50 per cent) 
of the patients included received their injury during or before World War II. 
The entire group averages 4.04 years since injury. 

Certain arbitrary definitions have been set up for convenience and will be 
applied throughout. The level of the lesion will include cervical, dorsal (D1 
through Dll) and lumbosacral D12 and below. The decision to include D12 
as a lumbosacral lesion was determined because it is an intimate part of the 
conus medullaris. Housed within D12 and LI vertebrae are the reflex centers 
for the bladder parasympathetics. The cord is so congested in this area that a 
lesion which would include the D12 roots and manifest itself on neurological 
examination as a D12 lesion could actually have injured the bladder reflex 
centers in the sacral cord. Therefore, a D12 lesion is classified as lumbosacral. 

The basis of a large part of this study rests on the clinical classification of the 
bladder dysfunction into good and poor neurogenic bladders. A good neurogenic 
bladder refers to one which empties no more often than every 2 hours. It must 
be able to retain its contents without leakage for that period of time under 
conditions of normal exertion and normal fluid intake. The bladder must be able 
to empty to such an extent that the residual urine is under 100 cc. Complete 
nocturnal continence was not considered necessary to qualify a bladder as good 
since many of these patients have so little warning of a full bladder that it will 
not awaken them from sleep. A bladder which fails any one of these qualifica¬ 
tions is considered a poor neurogenic bladder. There is also a third group which 
for one reason or another has never had a voiding trial. The 28 cases in this 


group are listed as “No Trial”. 

An arbitrary period of time has been established as the maximum duration of 
spinal shock. Sir John Thomson-Walker claims that spinal shock may last 18 


Read at annual meeting, Mid-Atlantic Section, American Urological Association, H 

Snrinsrs, Va., March 25, 1950. „ j c„ P 

‘ Published with Permission of the Chief Medical Director, Dept, of Medicine and_ 
gery, Veterans Administration, who assumes no responsibility for the opinions expres 
or conclusions drawn by author. 
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months and this period of time has been adopted in this paper. Therefore, any 
bladder which cannot empty its contents, but is less than IS months since injury, 
is considered to be in spinal shock. Any bladder which cannot empty its con¬ 
tents and is more than 18 months since injury is considered a poor neurogenic 
bladder in the retention group. 

THE LEVEL OF THE CORO LESIOK AMD THE CLIXICAL TYPE OF BLADDER 
WHICH HAS DEYELOPED 

In attempting to correlate the level of the cord injury and its completeness 
with the clinical type of bladder which eventually developed (table 1), we were 
surprised to note that the poorest end results were in the thoracic group. Vve 
had assumed that it would be the lumbosacral group which developed the largest 
percentage of poor bladders. Excluding the “No Trial” cases we find that good 
neurogenic bladders developed in 63 per cent of the cervical lesions; in 37 per cent 
of the dorsal lesions and in 62 per cent of the lumbosacral lesions. 

Some war time writers were very pessimistic about the outcome of complete 
lesions at or below Lt. This is understandable since theoretically a lesion so 


Ta.bee 1 . Correlation of type of bladder with level of lesion 
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Poor neurogenic bladder (09) 
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62 
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Where C.C.—Complete cervical; Inc. C.—Incomplete cervical 
C.D.—Complete dorsal; Inc. D.—Incomplete dorsal 
C.L.S .—Complete lumbosacral; Inc. L.S.—Incomplete lumbosacral 


placed could produce a complete severance of the bladder from its central 
nervous system connections. It is also stated by Martin and Davis that the closer 
the injury lies to the conus medullaris the greater is the time required for the 
bladder to develop automaticity. “Most patients with lesions of the conns 
medullaris or cauda equina require from 8 to 20 months, or longer, to develop 
automaticity.” lVith this slow rate of recovery of bladder function, it is under¬ 
standable that early observers placed such a grave prognosis on the lumbosacral 
lesions. Our own series shows that these lesions do as well or better than the 
ligbcr cord injuries. There are a number of factors which work together to favor 
t ie patient with a low lesion. First, it is rare to have an injury so severe as to 
pro? mean autonomous bladder. (Of 57 patients with lumbosacral lesions tested 
n < > Mometric studies, 50 could generate an intravesical pressure of over 100 
ec of water.) Second, spasm, which makes bladders so difficult to train, is very 
rare m conus or cauda lesions and common in higher lesions. Third, abdominal 
m " , arc Purred in low lesions and aid in voiding. Fourth, the patient with 
a low lesion usually has a greater awareness of a full bladder which is an aid in 
bladder training. 
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CORRELATION BETWEEN THE EARLY TREATMENT AND THE RESULTING 

TYPE OF BLADDER 

A stuffy of the past treatment of patients in the good and poor bladder groups 
has been made. As many of these patients have had the entire gamut of treat¬ 
ment so far as bladder drainage is concerned, it was necessaiy to formulate some 
arbitrary rules at the outset. It was decided to include onfy the type of bladder 
drainage used during the first 18 months of their paraplegic state, which is the 
maximum period of spinal shock. This decision was reached for two reasons. It 
seems logical to rationalize that if a bladder is properly drained from the onset 
of the injury, and if no complications such as a small contracted bladder, un¬ 
healed suprapubic or perineal sinus, urethral fistula or diverticulum develop, 
this bladder should be able to function at its maximum capacity after clinical 
spinal shock has ended. Secondly, it was recognized that some patients were 
permanentfy committed to urethral catheter drainage because of damage to the 
bladder by the early injudicious use of a suprapubic tube, and other patients 
were committed to suprapubic drainage because of complications arising from 
a urethral catheter. Therefore, if this is to be a fair comparison between the 


Table 2 Type of bladdct dial nay e 
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* 0 cases which developed good bladdeis required drainage for less than 1 month. 
** 3 cases which developed poor bladders were treated by over flow incontinence. 


types of bladder drainage and the resulting function of the bladder, onfy the 
early period of treatment should be considered. 

The method of bladder drainage used during the first 18 months after injury 
was classified into four groups. One, solely suprapubic; two, solely urethral, 
three, predominantly suprapubic and four, predominantly urethral. Any period 
of drainage of less than one month was ignored. 

We see that in 82 cases in which the bladder drainage emplo 3 r ed during the 
first 18 months was either solely urethral catheter or predominantfy by urethral 
catheter; good bladders developed in 49 (or 60 per cent) and poor bladdeis 
developed in 33 (or 40 per cent). Among 51 similar cases in which the early 
treatment was either b 3 r suprapubic catheter of predominantfy b3 r suprapubic 
catheter good bladders developed in 18 (or 35 per cent) and poor bladders de¬ 
veloped in 33 (or 65 per cent). 

ANALYSIS OF THE FACTORS RESPONSIBLE FOR THE DEVELOPMENT OF POOR 

NEUROGENIC BLADDERS 

Man 3 r of the patients whose bladders are classified as poor clinically have 
achieved a reflex type bladder. The clinical standards set up for a good neurogenic 
bladder specify that the patient can retain his urine for at least 2 hours e- 
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tween voidings, and that during this period he will not leak urine. Therefore, in 
the group under consideration who have poor bladders clinically but still have 
a reflex type of bladder, are those whose voiding cycle is less than 2 hours. 
Also in this group are patients who could meet the 2 hour voiding cycle 
requirement, but any motion, coughing or sneezing, results in leakage of urine. 
Most of these patients do not require a catheter but must wear a rubber uiinal 
at ali times. 

The 5 patients listed under the heading of retention have been paraplegics 
for more than 18 months but are still unable to empty their bladders without 
the use of a catheter. Their clinical picture is the same as spinal shock but the}' 
have passed the 18 month figure which is being used in this survey as the upper 
limits of duration of spinal shock. 

Thirteen patients are totally incontinent (table 3). Most of this group describe 
their urination as a constant dribble. Others dribble urine at 5 to 10 minute 
intervals even after their bladders have been completely emptied. 

An attempt will now be made to determine why these 69 cases developed poor 
bladders. The tools used include cvstometric studies, clinical histories, bladder 

Table 3 Analysis of poor neurogenic bladders 


Poor neurogenic bladders. . (69) 

Poor reflex bladders . 51 

Short voiding cycle • 35 

Leak urine 16 

Total retention 5 

Incontinence 13 


capacity and residual urine determinations, cystogram, cj'stoscopies, and an 
estimate of the degree of peripheral muscle spasm. 

Hie cvstometric studies (which were performed on 140 of the 170 patients) 
were done in the manner described by Mullenix. While this method is admittedly 
not as good as that described by Munro and Lewis for a scientific study of the 
bladder, it does give information concerning bladder capacity, bladder distensi- 
bilify and reflex contractions and it is superior to other methods in determining 
the ability of the bladder to empty. 

Bladder capacities and residuals were carried out from one to several times 
on all patients in the poor bladder group and on most patients in the good 
bladder group. 

Cxstoscopic examinations and evstograms were performed when indicated. 

In working with these patients one becomes more and more impressed with 
t jo io!e plujecl by spasm in distorting the normal cycle of the neurogenic bladder. 

t io patients in this series were graded on the basis of no spasm, mild, moder- 
ate o,- severe by representatives of three sendees (G.U., Cord Injury and P. 

n icmo) who work intimately with these eases. This grading is of peripheral 
spasm, not bladder spasm. 

Aft( r t onrideiing each case in the light of the above listed information, table 
, '', , , m !, ™ n(Tnii 'T 1,1(1 underlying reasons for the failure to develop 
>' or UacUlers. In many eases there are several factors involved in tin's failure. 
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CORRELATION BETWEEN THE EARLY TREATMENT AND THE RESULTING 

TYPE OF BLADDER 

A study of the past treatment of patients in the good and poor bladder groups 
has been made. As many of these patients have had the entire gamut of treat¬ 
ment so far as bladder drainage is concerned, it was necessary to formulate some 
arbitrary rules at the outset. It was decided to include only the type of bladder 
drainage used during the first IS months of their paraplegic state, which is the 
maximum period of spinal shock. This decision was reached for two reasons. It 
seems logical to rationalize that if a bladder is properly drained from the onset 
of the injury, and if no complications such as a small contracted bladder, un¬ 
healed suprapubic or perineal sinus, urethral fistula or diverticulum develop, 
this bladder should be able to function at its maximum capacity after clinical 
spinal shock has ended. Secondly, it was recognized that some patients were 
permanently committed to urethral catheter drainage because of damage to the 
bladder by the earl}'- injudicious use of a suprapubic tube, and other patients 
were committed to suprapubic drainage because of complications arising from 
a urethral catheter. Therefore, if this is to be a fair comparison between the 


Table 2. Type of bladder drainage 



URETHRAL 

PRED. U 

SP 

PRED. SP 

Good bladders (73) 

47 

2 

11 

7 

Poor bladders (09) 

2S 

5 

9 

24 

No trial (28) 


— 

— 

— 


*6 cases which developed good bladders required drainage for less than 1 month. 

** 3 cases which developed poor bladders were treated by over flow incontinence. 

types of bladder drainage and the resulting function of the bladder, on!}' the 
early period of treatment should be considered. 

The method of bladder drainage used during the first 18 months after injury 
was classified into four groups. One, solely suprapubic; two, solely urethral; 
three, predominantly suprapubic and four, predominantly urethral. Any period 
of drainage of less than one month was ignored. 

We see that in 82 cases in which the bladder drainage employed during the 
first 18 months was either solely urethral catheter or predominantly by urethral 
catheter; good bladders developed in 49 (or 60 per cent) and poor bladdeis 
developed in 33 (or 40 per cent). Among 51 similar cases in which the early 
treatment was either by suprapubic catheter of predominantly by suprapubic 
catheter good bladders developed in 18 (or 35 per cent) and poor bladders de¬ 
veloped in 33 (or 65 per cent). 

ANALYSIS OF THE FACTORS RESPONSIBLE FOR THE DEVELOPMENT OF POOR 

NEUROGENIC BLADDERS 

Many of the patients whose bladders are classified as poor clinically hate 
achieved a reflex type bladder. The clinical standards set up for a good neurogenic 
bladder specify that the patient can retain his urine for at least 2 hours be- 
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tween voidings, and that during this period he will not leak urine. Therefore, in 
the group under consideration who have poor bladders clinically but still ha\ e 
a reflex type of bladder, are those whose voiding cycle is less than 2 hours. 
Also in this group are patients who could meet the 2 hour voiding cycle 
requirement, but any motion, coughing or sneezing, results in leakage of mine. 
Most of these patients do not require a catheter but must wear a rubber urinal 
at all times. 

The o patients listed under the heading of retention have been paraplegics 
for more than 18 months but are still unable to empty their bladders without 
the use of a catheter. Their clinical picture is the same as spinal shock but they 
have passed the 18 month figure which is being used in this survey as the upper 
limits of duration of spinal shock. 

Thirteen patients are totally* incontinent (table 3). Most of this group describe 
their urination as a constant dribble. Others dribble urine at 5 to 10 minute 
intervals even after their bladders have been completely emptied. 

An attempt will now be made to determine why these 69 cases developed poor 
bladders. The tools used include cvstometric studies, clinical histories, bladder 

T\ble 3 Analysis of poor neuiogemc bladders 


Poor neurogenic bladders . . (69) 

Poor iefle\ bladders . 51 

Shoit voiding cycle 35 

Leak urine 16 

Total retention 5 

Incontinence 13 


capacity and residual urine determinations, cystogram, cystoscopies, and an 
estimate of the degree of peripheral muscle spasm. 

The cvstometric studies (which were performed on 146 of the 170 patients) 
vere done in the manner described by Mullenix. While this method is admittedly 
not as good as that described by Monro and Lewis for a scientific study of the 
bladder, it does give information concerning bladder capacity, bladder distensi- 
bilitj and reflex contractions and it is superior to other methods in determining 
the ability of the bladder to empty. 

Bladder capacities and residuals were carried out from one to several times 
on all patients in the poor bladder group and on most patients in the good 
bladder group. 


t }.-toscopie examinations and evstograms were performed when indicated, 
n \\oiking with these patients one becomes more and more impressed with 
tbc lolo played by spasm in distorting the normal cycle of the neurogenic bladder. 
‘ tho ’ ,al!cms in this ^ries were graded on the basis of no spasm, mild, moder- 
a e, or severe by icpresentatives of three services (G.U., Cord Injurv and P. 
- mill cine) who work intimately with these cases. This grading is of peripheral 
spasm, not bladder spasm. 

t ; (1 lon each case in the light of the above listed information, table 

bcHr.r'hl'"! l e ' ™ u<,prn,n e Ike underlying reasons for the failure to develop 
a< ' 0I> ' u nv '"’'>' eases them are several factors involved in this failure. 
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It is seen from table 4 that the failure to develop better bladders is attributed 
to spasm in 31 cases. These cases all give the clinical picture of voiding at fre¬ 
quent intervals; some every 15 to 20 minutes, others up to ] 1 hours. Their 
voiding habits are unpredictable and do not follow a definite cycle in most 
cases. Many will say that spasm kicks off their bladder before it has a chance to 
fill. On cystometric study it is noted that these bladders will suddenly contract 
after from 25 cc to 200 cc of fluid has been introduced. The contraction is usually 
severe enough to give a cystometric reading of over 100 cc water and often will 
cause the patient to void around the catheter. All of these 31 patients have 
moderate or severe peripheral spasm. 

If it is true, as Scarff and Pool postulate, that the segment of cord distal to 
the injury is hyperirritable and that impulses reaching this hyperirritable seg¬ 
ment of the cord may be transmitted throughout other parts of the distal seg¬ 
ment, it would seem logical that the reflex arc of the bladder could 
be so stimulated and the detrusor muscle forced to contract with no regard for 
the degree of fullness of the bladder. It also offers an interesting explanation of 


Table 4. Factors responsible for the development of pool ncurgoenic bladder 



SPASM 

CON¬ 

TRACTED 

BLADDER 

HIGH 

RES1D 

URINE 

LACK OF 
COOP. 

SURGER\ 

LEVEL 

OF 

LESION 

LOWER 

TRACT 

COMPLI 

Poor reflex bladders (51) 

26 

18 

6 

5 

2 

6 

3 

Retention (5) 

2 

0 

5 

0 

0 

0 

0 

Incontinent (13) 

3 

4 

0 

0 

3 

6 

0 

Total 

31 

22 j 

” J 

5 

5 

12 

3 


the trigger mechanism occasionally" observed in paraplegics where pinching the 
groin or striking the thigh results in contraction of the bladder. We feel that this 
type of spasm is a contributing factor in 31 of our 69 cases classified as poor 
bladders. Incidentally", in all of these cases the lesion is in either the cervical or 
dorsal cord as lesions below D12 rarely" develop spasm. 

In 22 cases a small contracted bladder was considered to be the contributing 
factor in the resulting poor bladder. All of these cases have a bladder capacity" 
of under 200 cc. In about 60 per cent of these contracted bladders peripheial 


spasm was an associated finding. 

In 11 cases inability" to satisfactorily" empty" the bladder is a factor in the 
bladder being classified as poor. All of these cases are out of spinal shock but 
still cannot void without a large residual urine. Five of these go into complete 
retention with each voiding test. The other 6 can express some urine and may 
void without a catheter for a while but invariably" they" lapse back eithei into 
complete retention or carry" such a high residual that the catheter must e 
reinserted. Nine of these 11 have had at least one transurethral resection, 
3 have had two and 1 has had three transurethral resections. Oddly" enoug , 


the lesion in all of these cases is above Dll. 

Twelve cases are believed to have failed because of the intrinsic natuie an 
position of the cord injury". All of them present the clinical picture of incontinence 
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of varying degrees. Six of them are almost completely incontinent, while 6 with 
reflex bladders are considered poor because of leakage of urine throughout the 
voiding cycle. All of these patients have a bladder capacity of over 200 cc and 
in none of them is spasm a factor. All have a cord lesion either in the conus 
medullaris or in the cauda equina. It is believed that flaccid paralysis of the 
external sphincter due to injury of the internal pudendal nerve or its reflex center 
could be the factor causing their incontinence. 

In 3 cases failure to achieve a better bladder is traceable to lower tract com¬ 
plications. To these 3 should be added the 7 cases in which lower tract compli¬ 
cations have rendered it impossible to ever have a voiding trial. These complica¬ 
tions include peri-urethral abscess and its sequelae, urethral fistula and urethral 
diverticulum. Five of these 10 cases are war time injuries. On our own service 
where only small (16-18F) soft rubber Foley catheters are used and where the 
catheter can be cared for by trained technicians, these lower tract complications 
are becoming less and less frequent. 

ANATOMICAL AND FUNCTIONAL CHANGES IN THE UPPER URINARY TRACT 


In the paraplegic patient there are 3 great enemies of the upper urinary tract: 
infection, stones and reflux. The damage done by these are manifest by the 
dilatation of the upper urinary tract and by the gradual decrease of function 
both of which may be demonstrated by excretory urography. In an attempt to 
relate these anatomical and functional changes with the passage of time, 743 
excretory pyelograms were reviewed. In recognition of the fact that an upper 
urinary tract which to one observer appears dilated may be considered normal 
by another, all films were read by one of us. In this way, we hoped to add a 
certain consistency to the interpretation. These pyelograms were classified as 
to the length of time elapsing between the date of injury and the date of the 
pyclogram to the closest six month interval. 


It was difficult to find an accurate way to evaluate lost renal function (fig. 1). 
Functionally, the kidneys were classified as excellent, if contrast medium could 
be seen in the 5-minute film; good, if it was first seen in the 15 minute film; 
fair, if it was first seen in the 30 minute film and poor if no function could be 
detected. Io arrive at some method of portraying these findings in chart form, 
anj kidney classified as good was considered 1, fair 2 and poor 3. It was possible 
to airixe at a number to indicate the composite of the number of damaged kid¬ 
neys and the degree of damage. This number was divided by the number of 
"a ne\s examined and an arbitrary figure which increases as the loss of function 


ni< leases was reached. If, for example, all the kidneys examined pyelographically 
at *» months showed excellent function the figure would be zero (.000). As more 
" el ° examined which had impaired function, this index would increase. 
,( ‘l ux cannot he measured by the pyclogram but requires a cystogram. Rou- 
un (ystogiams were not done but were ordered on all cases in which severe 
qdro-uroter and hydronephrosis were present. Had cystogramsbeen performed 
n . I cases, the me,donee would undoubtedly be greater than is reported here. 
!, ' ,0S< : 'Explanation the graph should he more easily understood. 

- '-‘tomieal d.lat.on of the upper urinary tract shows a gradual increase dm- 
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ing the first 18 to 24 months and then continues on at a constant rate. The 
relationship maintained between the three components (catyectasis, hydro¬ 
nephrosis and hydro-ureter) is very interesting. Dilatation of the calyx is con¬ 
sistently the most prevalent. Many of these kidneys are the site of chronic 
and acute pyelonephritis which is revealed pyelographically by calyectasis with¬ 
out dilatation of the renal pelvis or the ureter. In second place is hydro-ureter 
which is consistent^ a few percentage points more prevalent than hydronephro¬ 
sis. It has been our impression from observing these pyelograms that the dilata¬ 
tion of the collecting system (renal pelvis and ureter) begins in the lower part 

Graphic Portrayal of Upper Urinary Tract Pathology in Entire Series 

(170 Patients) 




Fig. 1. A, percentage of patients showing calycectasis, hydro-ureter, hydronephrosis 
and index of lost renal function with special scale calibrated on right. B, percentage of 
patients showing reflux and calculi. 

of the ureter and advances upward to include the renal pelvis. This slight preva¬ 
lence of hydro-ureter over hydronephrosis is confirmatory. 

We see, therefore, that the anatomical changes occurring in the upper urinary 
tract tend to level off after gradually rising for the first 18 to 24 months. What is 
happening to the renal function? Here we note a very gradual but persistent 
rise in functional loss from the onset of injury through the 42 month (31 years) 
period. There is a sharp rise in the index of function loss at 48 months which 
is maintained at 54 months and drops only slightfy at 60 months. One is impressed 
by the fact that while the anatomical changes have leveled off the degree of 
functional loss is progressing. 

What part do the causative agents play in producing this picture, first, 
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there b infection which is almost universally present in these cases. It has been 
pointed on. tb« .Ms is probably .be factor tvhicb makes the mos 

common anatomical change. It is difficult to get an accurate record of past 
attacks of acute pyelonephritis. One must rely on the history of ckilL and feA e 
which mav or mav not have been a true acute pyelonephritis. Also, a patient s 
memoir is unreliable when asked about ‘-'kidney flare-ups” which occurred some 
years before. In questioning these 170 patients we were impressed nth the 
great number who had “kidney flare-ups” frequently in the first year or two of 

Graphic Portrayal of Upper Urinary Tract Pathology in the 73 Patients Who 
had Good Xeurogenic Bladders. 



1'IG. 2. .1, percentage of patients showing calvcectasis. hydro-ureter, hydronephrosis 
and index of lost renal function with special scale calibrated on right. B, percentage of 
patient? showing rchux and calculi. 


their disease but had them only rarely as times passed. We formed the opinion 
that acute pyelonephritis was much more frequent early in the course of the 
disease and was relatively infrequent after the first two yearn. This is logical 
since most of them ha\'e had the catheter remoA'ed during the first two years 
and no longer Iuia’c a foreign body in their urinary tract. We bcliei'e that these 
anatomical changes would continue to progress as does the function loss if it 
Meren 1 for the decrease in prevalence of infection after the second year. 

Infection is, of course, a major factor in the formation of calculi which brings 
II- to that second causative agent. Any patient with a recent cord injury is fair 
game for the formation of urinary calculi. lie has an infected urinary tract, he 
i" immobilized, and he often has several fractured bones. As would be expected 
it i" in the early part of the disease that calculi formation is at its height. The 
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percentage of stones in the late months do not represent new stone formation 
but rather old stones which have been allowed to remain in the kidney either 
because they are small and not obstructing or because they cannot be removed 
safely for one reason or another. 

Certainly calculus disease, along with infection, has accounted for much of 
the early anatomical changes noted in these patients. However, it is difficult 
to attribute the sharp rise in loss of function noted in the 48 and 54 months 
since this late in the course of the disease stone formation and infection are on 
the decrease. 

Graphic Portrayal of Ur pi; it Urinary Tract Pathology in the 69 Patients Who 
iiad Poor Neurogenic Bladders. 



Pig. 3. A, percentage of patients showing caljmcctusis, hydro-ureter, hydronephrosis 
and index of lost lenal function with special scale calibrated on right. B, percentage 
patients showing reflux and calculi. 

This brings us to the third factor, reflux. Reflux has been gradually rising 
throughout the first 3 years, but it has never been greater than 5 per cent 
until the 42 month period when it is noted in 13 per cent of the cases studie . 
This percentage is maintained at 48 months but drops off slightly at 54 mont >s 
and is rising again at 60 months. As was mentioned earlier there is probaby 
more reflux than recorded since only selected cases were studied with cysto- 
grams. It is striking that this increase in reflux should coincide so closely wit i 
the sharp rise in loss of renal function noted at 48, 54 and 60 months. We believe 
that while much of the anatomical changes noted as hydro-ureter, hydronep vo- 
sis and calyectasis are due to infection and calculi, part of it must be the pie- 
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cursor of frank ureteropelvic reflux. We also believe that reflux is a great de¬ 
stroyer of renal tissue in the later stages of the paraplegic state. 

COMPARISON' OF THE UPPER URINARY TRACTS OF PATIENTS WITH CLINICALLY 
GOOD BLADDERS AND WITH CLINICALLY' POOR BLADDERS 

It lias been our clinical impression that those paraplegics whose bladders were 
good have less upper urinary tract complications. In an effort to confirm or deny 
this hypothesis, figure 1 has been broken down so that the upper urinary tract 
disease of the good and poor bladder groups could be analyzed separately and 
compared. 

Careful study of these graphs shows that the percentage of calyectasis, hvdro- 
ureter and hydronephrosis is about the same in each group. However, the inci¬ 
dence of renal and ureteral calculus and of reflux is definitely higher in those 
paraplegics with poor bladders. Probably of even greater significance is the index 
of lost renal function which is much higher in the poor bladder group. 

We believe that this comparison tends to confirm the generalization that “in 
paraplegics as the bladder goes, so go the kidneys.” This, however, is only 
a generalization because as figure 2 illustrates, many patients whose bladders 
are clinically good are undergoing severe renal damage. 

SUMMARY AND CONCLUSIONS 

This study is based on data collected from 170 paraplegic patients. Eighty- 
five (or 50 per cent) of these patients received their injuries during or before 
World War II. The group averages 4.04 years since injury. 

Clinically good neurogenic bladders have developed in 63 per cent of the 
cervical injuries, 37 per cent of the dorsal injuries and 62 per cent of the lumbo¬ 
sacral lesions. 

Sixty per cent of the patients whose bladders were drained by urethral cathe¬ 
ters during the period of spinal shock eventually developed clinical^' good 
bladders. In a similar group whose bladders were drained by suprapubic catheters 
only 35 per cent developed clinically good bladders. It was concluded that ure¬ 
thral drainage offers a better opportunity for bladder recovery than does supra¬ 
pubic drainage. Factors responsible for the failure of the paralyzed bladder to 
regain its function were analyzed. Spasm and contracted bladders were the most 
common causes for this failure. Other factors included incontinence, complete 
or partial retention and lower urinary tract complications. 

A study of the changes occurring in the upper urinary tracts of paraplegic 
patients with the passage of time was undertaken. It was found that anatomical 
changes as judged by hydronephrosis, hydro-ureter and calyectasis rose rapidly 
during the first 24 months and then tend to level off. Functional damage as 
Judged by excretory urography is not marked during the first 3 years and then 
increases rapidly. Causative factors such as stones and infection are more marked 
during the first 2 years and then become less and less of a factor. The curve 
p otting their incidence follows closely the curves denoting anatomical damage 
to the kidneys and ureter. On the other hand, the incidence of vesical ureteral 
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reflux is not great until the end of the third year and then it rises sharply, paral- 
eling closely the curve denoting loss of renal function. It was also noted that 
more damage to the upper urinary tract occurs in patients whose bladders func¬ 
tion poorly. 
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MAIAEOPLAIOA OF URIXARY BLADDER AXD SARCOIDOSIS 
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Malakoplakia (Or.. soft plaque) is a rare disease which is characterized by 
soft, yellowish gray plaques of varying sizes on the mucosa oi the urinary bladder. 
The Hatches usually are surrounded by a zone of hyperemia and may be elevated. 
The condition occurs more frequently in women than in men. and may sheet 
the ureters, renal pelvis, and renal parenchyma. 1 Frequency ot urination is the 
most prominent symptom and hematuria may be present. The lesion is inflam¬ 
matory and is thought to represent a variety of chrome cystitis. The resemblance 
to tuberculous lesions has been noted. btiT no specific ettologic agent has been 
demonstrated. The prognosis is excellent for. as in sarcoidosis, spontaneous 
regression is the rule. 

Aforison* collected approximately -50 cases of malakoplakfa from the liter¬ 
ature in 1944. and most oi these had been confirmed by biopsy. The association 
o: comparable lesions in the urinary bladder and in the skin led Redewill 1 - 4 to 
classify malakoplakia of the urinary bladder as a manifestation of sarcoidosis. 
But most of the case reports of malakoplakia did not include reference to cuta¬ 
neous sarcoidosis. Michaelis and Gutmanrv in 1902 described characteristic re¬ 
tractile bodies in malakoplakia. which von Hansemann* in 1903 designated 
as Michaelis-Gutmann bodies. Wells 7 reported calc-ospherites in cystitis with 
giant cells. Other articles of interest include those of Cristol and BrodersS Pap- 
penhc-Lmer. 5 and Rudnick and Ragins.” 

M e have an additional case to report in which typical lesions of malakoplakia 
were present in the urinary bladder and equally typical changes of sarcoidosis 
wore found in the skin. 


CASE REPORT 

A 41 year old Xegress was admitted to the University Hospital on Xovember 
14. 194S. complaining of "lumps" in the skin. She had been well until February 
RES. when she became dizzy and fainted while working at her home. She had 

MeD jraid..;. sac .rez-ell. \A. T.: Malnkoolakis o: the bladder and ladcevs. J. Path. 
•V liac:.. IS; 3*>-3K 1C<I3-U 
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not fainted subsequently, but frequently^ had vomited food and bile. The first 
skin lesions were noted on the arms, and the skin over the lesions became de- 
pigmented. At the time of hospitalization she had lesions over her arms, legs, 
buttocks, abdomen, and face. They r increased in size, and then dried in the 
central portions and became flatter. No fluid or purulent exudate was present 
in the lesions. None of them completely disappeared, and while slightly pruritic 
tkej r were not tender unless traumatized. If traumatized, the pain that resulted 
was like that which results from stimulation of the ulnar nerve. 

In March 1948, urination had increased to 10 to 15 times a day and 6 to 7 
times a night, with an occasional episode of urgency' and incontinence. With 
urination she had terminal pain at the urethral orifice and gross blood was 
present in the urine. Low, dull backache, and edema of the feet and ankles 
occurred at the end of a day of standing. She had noted shortness of breath 
from the onset of the present illness. Menstruation had occurred only r twice 
since February' 1948, and she then had no pain with the menses, whereas dys¬ 
menorrhea had been a usual complaint. 

Physical examination revealed an obese patient who did not appear ill. The 
pulse rate was G4 per minute; the blood pressure was 108 mm. of mercury systolic 
and 68 diastolic; and the respiratory rate was 20 per minute. The liver was 
palpated 10 cm. below the right costal margin, and the spleen was felt 6 cm. below 
the left costal margin. Tenderness was elicited by palpation over the region of 
the urinaiy bladder. Several firm, slightly' tender, medium-sized lymph nodes 
were palpated in the anterior region of the neck and beneath the angles of the 
mandible. Smaller lymph nodes were detected in the axillae. The extensor 
surfaces of the arms, forearms, and thighs, the posterior surfaces of the legs, 
the buttocks, the abdomen, and the face contained skin lesions. The more 
recent ones were soft, slightly raised, depigmented areas, less than 1 cm. m 
diameter, with irregular borders. 

Laboratoiy data of significance included a report of the tuberculin test which 
was negative in a dilution of 1:10,000 O.T., at 24 and 48 hours. However, 10 
days later in a dilution of 1:1,000 O.T., the tuberculin skin test was positive 
at 24 and 48 hours. Repeated direct examinations of sputum, 24-hour, 48-hour, 
and 3-day r specimens, and gastric aspirations were negative for acid-fast or¬ 
ganisms. Animals inoculated with urine did not develop tubercles. Microscopic 
sections of the skin showed granulomatous lesions characteristic of sarcoidosis 
of Boeck. The sedimentation rate was 33 mm. per hour. Serum globulin " ‘- IS 
5.6 gm. per cent, and serum albumin was 3.6 gm. per cent, giving total serum 
proteins of 9.2 gm. per cent. The blood Kahn test was negative. 

X-ra 3 r films of the skull and bones of the extremities were negative. Extensive 
pulmonary' abnormalities were interpreted as being compatible with a diagnosis 

of sarcoidosis. . 

The urinaiy frequency' decreased with sulamy'd and calcium therapy, anc im¬ 
patient was discharged from the hospital on December 6, 1948, to be follow e 

in the Outpatient Clinic. , 

The urinaiy bladder was described by the cy'stoscopist as being studded \ 
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flat light gray nodules between which the mucosa was normal.” The minute 
fragments ^of tissue submitted for microscopic examination on two occasion 



\ 1,1 -l, mucos i of urinarv bladder showing Michaclis-Gut maim bodies. IIemato\\ hn 

f, cr) ' ui *>t:nn. X 100 H. Michaebs-Gutinann bodies in bladder mucosa. Ilematowlin 
ami po'in slain X -110. C, Von Kossa’s stain showing phosphate and, indiiectlv, calcium 
on cm of .Michaohs Gutmum bodies X 430. D, Gomori's stain showing presence of iron 
in .Mien iclm-t.utni inn bodies in urinary bladder. X 430. 


"cio similar and both showed changes characteristic of malakoplakia (fig. 1, 
.1 and It). 

Minute granules, Michaclis-Gutmann bodies, were pre-ent in and between 
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not fainted subsequently, but frequently had vomited food and bile. The first 
skin lesions were noted on the arms, and the skin over the lesions became de- 
pigmented. At the time of hospitalization she had lesions over her arms, legs, 
buttocks, abdomen, and face. They increased in size, and then dried in the 
central portions and became flatter. No fluid or purulent exudate was present 
in the lesions. None of them completely disappeared, and while slightly pruritic 
the}’’ were not tender unless traumatized. If traumatized, the pain that resulted 
was like that which results from stimulation of the ulnar nerve. 

In March 1948, urination had increased to 10 to 15 times a day and 6 to 7 
times a night, with an occasional episode of urgency and incontinence. With 
urination she had terminal pain at the urethral orifice and gross blood was 
present in the urine. Low, dull backache, and edema of the feet and ankles 
occurred at the end of a day of standing. She had noted shortness of breath 
from the onset of the present illness. Menstruation had occurred only twice 
since February 1948, and she then had no pain with the menses, whereas dys¬ 
menorrhea had been a usual complaint. 

Physical examination revealed an obese patient who did not appear ill. The 
pulse rate was G4 per minute; the blood pressure was 108 mm. of mercury systolic 
and 68 diastolic; and the respiratory rate was 20 per minute. The liver was 
palpated 10 cm. below the right costal margin, and the spleen was felt 6 cm. below 
the left costal margin. Tenderness was elicited by palpation over the region of 
the urinary bladder. Several firm, slightly tender, medium-sized lymph nodes 
were palpated in the anterior region of the neck and beneath the angles of the 
mandible. Smaller - lymph nodes were detected in the axillae. The extensor 
surfaces of the arms, forearms, and thighs, the posterior surfaces of the legs, 
the buttocks, the abdomen, and the face contained skin lesions. The more 
recent ones were soft, slightly raised, depigmented areas, less than 1 cm. m 
diameter, with irregular borders. 

Laboratory data of significance included a report of the tuberculin test which 
was negative in a dilution of 1:10,000 O.T., at 24 and 48 hours. However, 10 
days later in a dilution of 1:1,000 O.T., the tuberculin skin test was positive 
at 24 and 48 hours. Repeated direct examinations of sputum, 24-hour, 48-houi, 
and 3-day specimens, and gastric aspirations were negative for acid-fast or¬ 
ganisms. Animals inoculated with urine did not develop tubercles. Microscopic 
sections of the skin showed granulomatous lesions characteristic of sarcoidosis 
of Boeck. The sedimentation rate was 33 mm. per hour. Serum globulin was 
5.6 gm. per cent, and serum albumin was 3.6 gm. per cent, giving total seium 
proteins of 9.2 gm. per cent. The blood Kahn test was negative. 

X-ray films of the skull and bones of the extremities wore negative. Extensive 
pulmonary abnormalities were interpreted as being compatible with a diagnosis 

of sarcoidosis. . 

The urinary frequency’ - decreased with sulamy’d and calcium therapy, anc 
patient ivas discharged from the hospital on December 6, 1948, to be fo owe 

in the Outpatient Clinic. . ,, , 

The urinaiy bladder was described by’ the eystoscopist as being stua e 
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flat light gray nodules between which the mucosa was normal, 
fragments of'tissue submitted for microscopic examination on 


” The minute 
two occasions 



. 10 1- -1» mucosa of urinarv bladder showing Michaclis-Gutmann bodies. Hem itosvlin 
atel eo-m stain X 100. B. Michaelis-Gutmann bodies in bladder mucosa, llem.atowhii 
n HI conn ‘.Jam X 430 C, Von ICoss.a's stain showing phosphate and, indirectly, calcium 
\i i Altchachs-Gutmann bodies. X 130. D, Gomori’s stain showing presence of iron 
tn Mteii.iehs-Gutmann bodies in urinary bladder. X 430. 


"ere similar ami both showed changes characteristic of malakoplakia (fig. 1, 
-l and /{). 

Minute granule-, Michaeli«-Gutmnnn bodies, were present in and between 
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epithelioid phagocytic cells. Some of the bodies were laminated granules but 
the larger ones were round objects which resembled corpora amylacea of the 
lungs or prostate, so-called psammoma bodies or “brain sand” in the meninges, 
or calcospherites in some ovarian and other carcinomas. 



Fig. 2. A, sarcoidosis of skin, from the same patient, with noncaseous epithelioid 
tubercles in dermis. X 25. B, epithelioid tubercles in dermis. Sarcoidosis. X 100. 



Fig. 3. Sarcoidosis Dermal-epidermal junction with Langhans’ giant cell and pigmen¬ 
tation of epidermis. X 430. 

The Michaelis-Gutmann bodies, measured by a calibrated micrometric disk, 
varied in size from 2 to 10 p in diameter. The larger examples appeared distinctly 
laminated after staining with hematoxylin and eosin. In the bladder wall the 
bodies were more numerous near the mucosa than toward the muscularis. I hey 
occurred in large monocytes with foamy or granular cytoplasm and pyknotic 
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polymorphous nuclei. More than one body might be present in a single cell. 
Polymorphonuclear leukocytes were abundant in the capillaries but lymphocytes 
were not prominent. The bodies were stained best by the von Kossa method 
(fig. 1, C) for phosphate which, at the same time, indicates the presence of 
calcium in combination. As shown by this method, a few bodies were present 
in superficial portions of the bladder wall, but most of them were concentrated 
near the mucosa. 

Gomori’s iron reaction (fig. 1, D ) demonstrated hemosiderin or other stain- 
able iron in less than one-half of the bodies present. "While no constant pattern 
was detectable, the bodies in the deeper portions of the tissue tended to give 
the iron reaction more uniformly and more constantly than those nearer the 
mucosa. Ko constant difference in size of stainable bodies was noted, but the 
larger bodies did contain a dense core or nidus which stained a deep scarlet 
with basic fuchsin. The laminated pattern seen in hematoxylin- and eosin- 
stained material was not evident in the von Kossa or Gomori preparations. 

The dermis contained sheets of epithelioid tubercles (fig. 2) with little or no 
caseation necrosis. The epithelioid cells here were somewhat comparable to the 
phagocytic cells in the lesions in the urinary bladder. A few Langhans’ giant 
cells (fig. 3) were present at the periphery of the tubercles in the skin lesions. 
Partial depigmentation of the basal cell layer of the skin was noted. Stains for 
acid-fast organisms were negative on the specimens of the skin and of the urinary 
bladder, the skin lesion was considered characteristic of sarcoidosis. 

SUMMARY 

An additional case of sarcoidosis of the skin and concomitant malakoplakia 
of the urinary bladder is added to the 2 similar cases reported by Redewill. 3 
( finical and histopathologic findings were comparable to those in his cases. 
Malakoplakia of the bladder and cutaneous sarcoidosis are both relatively 
rare conditions. Their concomitance is believed to be more frequent than would 

>c expected under free chance distribution. This implies some common etiologic 
factor. 
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AN OPERATION FOR THE CURE OF TOTAL URINARY 
INCONTINENCE IN THE MALE: REPORT OF 
ONE CASE 

GEORGE H. STRONG and KRYDER E. VAN BUSKIRK, Major (MC) 

From The Surgical Division , Section on Urology , Valley Forge General Hospital, 

Phoenixville , Pa. 

One of the most distressing conditions presented to the urologist is that of 
the totally incontinent patient. It becomes of even more paramount importance 
tvhen it is learned such a state has resulted from operative procedures designed 
to rid the patient of symptoms which to him seemed minor compared to the 
deplorable state of constant urinary leakage. The technique about to be described 
is in the nature of a preliminary report which hitherto had not been applied to 
the totally incontinent male. 

The idea of the combined use of an abdominal fascial aponeurotic sling and 
reconstruction of the urogenital diaphragm was suggested in part by the many 
excellent results on urinary stress incontinence in women secured by elevation 
of the floor of the bladder by means of fascial strips such as described by Meigs, 
TeLinde, Marshall and others. The late Dr. Hugh Young noted remarkably good 
results in 3 of 5 cases rendered incontinent by surgical procedures. His technique 
consisted of re-approximation of the external sphincter and narrowing of the 
internal vesical orifice. 

The literature contains but few references to procedures designed for correc¬ 
tion of total incontinence in the male. In 1911, J. Bentley Squier reported a 
successful result by narrowing the urethra and re-approximating the transversus 
perinei and levator ani muscles. Three years later Frangenheim reported a suc¬ 
cessful result in which the fascial sling principle was applied. The pyramidalis 
muscle with an attached strip of rectus fascia was brought down retropubically 
to encircle the urethra. 

More recently Dr. Verges-Flaque has reported marvelous results in 5 cases m 
which a portion of the external anal sphincter is used to encircle the bulbous 
urethra. 

Our case (R. B. Reg. No. 55870 V. F. G. H.) was a 52 year old veteran ad¬ 
mitted to Valley Forge General Hospital in June 1949, totally incontinent of 
urine the result of a transurethral resection performed elsewhere 1 month pre¬ 
viously. He was unable to retain any urine in either the erect or recumbent 
posture. Panendoscopic examination demonstrated a very adequately resecte 
internal vesical orifice and prostatic fossa. As the instrument was withdrawn a 
distinct asymmetry of the external sphincter was at once apparent. The norma 
iris-like diaphragm had been converted into a racquet shaped opening due to a 
deep defect at 7 o'clock. Bladder contour was normal as demonstrated by cysto- 
gram. Expulsive force was good. The urine was clear and microscopically nega- 

Read at annual meeting, Northeastern Section, American Urological Association, 
Bolton Landing, N. Y., September 14, 1950. 
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tivc. Serologic test for syphilis rvas negative. There was no doubt but that the 
incontinence was entirely on the basis of operative damage to the sphincter 
mechanism. 


TECHNIQUE 


A transverse semicircular incision was made in the lower abdominal wall 
coursing just above the symphysis pubis which exposed the deep fascia. Fascial 
strips 1 cm. wide and 15 cm. long were raised from the aponeurosis of the ex¬ 
ternal oblique and rectus abdominis muscles in the direction of the fascial 
fibers. Each remained attached at its lower end just above the symphysis and 
approximately 2.5 cm. from the linea alba. The defect created was closed by 
approximation of the fascia except for a small hiatus at the lowermost end. 
Entrance to the space of Retzius was gained by a separate, small transverse 
incision approximately 5 cm. above and directly between the incisions used for 
development of the flaps. Cleavage on either side of the bladder and lateral 
aspects of the prostate was developed by blunt dissection. A tunnel through the 
fascia overlying the rectus muscle and then lateral to each rectus muscle was 
created on either side to permit the introduction of the fascial strips into the 
subsymphyseal space. The patient was then placed in exaggerated lithotomy 
position and the usual perineal exposure as for perineal prostatectom 3 r was 
carried out until the membranous urethra and prostate were exposed. The pros¬ 


tate was found to be quite small, the surgical capsule being approximately | inch 
in thickness. There was no clear cut uretliroprostatic junction. More extensive 
dissection than is customary in perineal prostatectomy was performed so as to 
fully uncover the urogenital diaphragm and expose region of the scar resulting 
from division of the external sphincter. Identification of this area was facilitated 
by palpation against the urethral sound. With an assistant working from above, 
the fascial flaps previously raised were guided subsymphyseally through the 
lateral prostatic space, care being taken to hug the symphysis closely to avoid 
injury to the venous plexus. The flaps could then be crossed at the membrano- 


prostatic juncture causing a marked upward angulation of the urethra. 

Reconstruction of the urogenital diaphragm was completed before anastomosis 
of the fascial flaps. The scar in the diaphragm, palpated against the sound, was 
widely excised along with a generous portion of membranous urethra. A 5F 
ureloud catheter was threaded through the urethra and directed into the blad¬ 
der. 1 he urethra was closed and narrowed by a continuous suture of 4-0 chromic 
catgut, (fie exposed edges of urogenital diaphragm were approximated in the 
midline by multiple sutures of chromic I catgut, cave being taken to secure gen- 
ci ous bites of muscle on cither side. The fascial flaps were then crossed at the 
membranoprostatie juncture and pulled sufficiently snug to give a pronounced 
ciNaticm and angulation to this region. The sling was completed by tying the 
endMiUo si square knot and fixing it by chromic 1 catgut suture directly through 

|( not. 1 be perineum was closed in routine fashion, a Pcnro=e drain having 
been placed in the wound. 


uirv drainage was provided by suprapubic 


cyst ostomy. 
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The perineal drain was removed after 5 days. Convalescence was complicated 
by the development of wound infection in the cystostomy incision and inter¬ 
mittent perineal urinary leakage which persisted for approximate!}’ 2 weeks. 
Fortunately there was no fascial slough or breakdown of the wound. From time 
to time some urinary leakage occurred about the small splinting urethral catheter. 
The splinting catheter was removed 29 days following operation. The bladder 
was filled through the suprapubic tube and it was found that the patient could 
retain 250 cc urine. He was able, but with difficulty, to stop and start the urinary 
stream at will. The suprapubic tube was removed and the fistula closed within 
2 days. Urinary control was at first quite imperfect with loss of urine on exertion 
between interval voids of 100 to 200 cc. He was given active exercise of the ab¬ 
dominal muscles and static gluteal exercises. There was progressive improvement 
in control until the patient was able to retain as much as 725 cc urine and to 
void with good control except for the loss of an occasional few drops of urine 
on sudden cough. He was discharged September 1949. 

Re-examination 1 and then 11 months later demonstrated no stricture. The 
urethra calibrated at 24F. With the panendoscope a definite angulation at the 
membranoprostatic was readily apparent. The external sphincter region appeared 
puckered, the original defect having been obliterated. The urine was clear. 
Control can be considered as good except that at full capacity there is loss of a 
few drops of urine on vigorous exertion. 

DISCUSSION 

The authors are aware that this constitutes but a single case result. The 
technique has been described with the hope that others may make use of the 
procedure and report their findings. It is difficult to ascertain whether or not 
control could have been secured by simple suspension with the fascial sling 
without the extensive dissection and re-approximation of the urogenital dia¬ 
phragm. The recent report by Ewert et al. on the use of rectus muscle sling alone 
for neurogenic incontinence would lead one to believe it might certainly be 
possible. From the panendoscopic appearance following operation, one is made 
to believe that the marked angulation of the urethra produced by the sling is 
the chief factor in affording the increased urethral resistance necessary to pio- 
vide continence. 

SUMMARY 

An operation aesigned to cure total urinaiy incontinence in the male is de 
scribed in which the principles of abdominal fascial aponeurotic sling and recon 
struction of the urogenital diaphragm are used. The patient was incontinent as 
a result of transurethral resection in which both internal and external sphincters 
had been divided. 

255 S. 17th St., Philadelphia 3, Pa. 
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Fig. 1.4, biopsy taken from bladder which shows transitional cell carcinoma of the 
bladder. X90. B, biopsy taken from bladder which shows transitional cell carcinoma ot 
bladder. X 300. C, transitional cell carcinoma involving corpora cavernosa of penis. X JO- 

surrounding tissue. The mass of tissue measures 3 by 2 by 1 cm. On cut section, 
the firm surface is rather thick measuring 3 mm. in thickness and is of a greyish 
white color. 
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“Specimen B consists of 2 testicles. One weighs IS gm., the other weighs 17 
gm. The external surface is smooth, shiny and of a dark, greyish pink color. 
The testicular tissue is soft to palpation. Xo nodules are felt. On cut surface, a 
stringy appearance is not present. The cut surface is slightly irregular but shiny 
and of a dark greyish pink color. The cut surface is also soft to palpation. 

“Microscopic: The specimen reveals a transitional cell carcinoma invading the 
penis and essentially normal testes. The tumor is composed of transitional cells 
tending to grow from a stroma that has a papillary architecture. There are 
numerous irregular areas which are composed of columnar to polyhedral epi¬ 
thelial cells. These cells have a granular pink cytoplasm and deep staining nuclei 
until frequent mitotic figures. The tumor is moderately pleomorpliic. There is a 
moderate infiltration of chronic and acute inflammatory cells (fig. 1). 

“Sections of the testicles show the tubules to be normal and there is evidence 
of active spermatogenesis, which is a little unusual for a man of this age. The 
remaining section is not remarkable except the basement membrane is slightly 
thickened.” 

The patient is now very uncomfortable. He is having difficulty in emptying his 
bladder and carries a very dirty urine. He still has severe pain and burning on 
urination and is unable to get much rest either night or day. To date the lesion 
has not broken through the corpora but the patient is losing weight and his 
general condition seems to be deteriorating. 

SUMMARY 

This is the case of a patient who was found to have transitional cell carcinoma 
of the bladder with secondary metastasis to the corpora cavernosa of the penis. 

This is a rare condition and no explanation is given or could be found for the 
manner in which this tumor metastasized to the penis. 

HOG Medical Arts Bldg., Atlanta, Ga. 


Wattenbep.c, C. 
die literature 
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STRICTURE OF THE FEMALE URETHRA 
DORSEY BRANNAN 

My attention has recently been focused on the subject of stricture of the 
female urethra because of a fatality resulting from this lesion (case 1). I believe 
that a condition which can ultimately lead to death and which as it appears, 
has not been particularly emphasized in urologic literature, merits some com¬ 
ment. 

Another fatal case was reported in the German literature in 1920 by Hein- 
richsdorff: A woman aged 65 acquired an injury to the urethra during labor 
with a resulting urethrovaginal fistula. A severe stricture gradually developed 
over a period of years which ultimately led to the patient’s death. She presented 
clinically the picture of sepsis and coma (uremia?) and died 3 days after ad¬ 
mission to the hospital. The urinary bladder was found dilated as well as the 
ureters and renal pelves, with abscesses in the kidneys and also extensive infection 
of the entire urinary S 3 ' , stem and associated general sepsis. 

Wynne, in his important contribution in 1927, referred to an article bj r Thomp¬ 
son in the English literature, who referred to another obvious fatal case of 
.urethral stricture in the female. The report brieffy described a museum specimen 
in the possession of the Royal College of Surgeons of Edinburg, of a 30 year old 
woman with structured urethra, secondary changes in the bladder, and extrava¬ 
sation of urine. The death was prior to 1885. 

In my own experience, at least one death has occurred in a stubborn middle 
aged man as a result of chronic urethral stricture and the associated secondary 
infection and uremia. Severe lesions of this kind are much better known in men 
than in women. If the facts were known, no doubt other women have neglected 
themselves and died similar deaths secondary to urethral stricture. 

The literature on this subject remains rather sparse and only the more recent 
works were available to the writer. A good discussion of the earlier papers may 
be obtained in the writings of Stevens, Wynne, Pugh, and Anderson. Suffice it 
to record here that the Frenchman Lisfranc in 1824 first called attention to the 
condition of stricture in the female urethra. The first case description was 
credited to Earl of London in 1828. Then followed papers by Civiale in 1850 an 
by Newman in 1875. Hermann reviewed the literature on the subject in 188G 
and contributed 6 cases of his own to the 23 cases already reported. Vander 
Werken and Skene published accounts of the disorder in 1887 and the former 
again in 1890 according to the above authors. In 1892, Otis was observant enoug i 
to devise special methods of diagnosis and treatment for slight degrees of stnc 

ture. _ , 

Kelly and Burnam, in 1914, treated the subject as a rare condition and muc 
of their material was based on the observations of others. They noted however 
that gonorrhea and obstetrical injuries were the important factors in etioogi- 
Once the stricture had developed, they wrote, cystitis was very apt to o ov ■ 
Their methods of treatment, aside from dilation of the urethra, seem strange 
today. 


242 



STRICTURE OF FEMALE URETHRA 


243 


All are agreed that relatively little was accomplished on the subject before 
1922, when Stevens published his first paper in California. He concluded that 
stricture of the urethra was a common ailment in women which responded very 
well to adequate treatment. He also pointed out that treatment of the lesion 
was prophylaxis against more important disorders in the upper urinary system. 
Gonorrhea, he regarded as the prime factor in the cause of the disease. 

In 1924, and again in 1927, Pugh wrote two interesting essays on the subject. 
In the first paper he gave case reports to prove his points, while in 1927 he dis¬ 
cussed the subject in a more academic manner. His conclusions were essentially 
that stricture of the female urethra was a common condition, caused primarily 
by chronic gonorrhea, producing various urinary symptoms, and best treated 
(with good results) by dilation of the urethra. 

Cheetham, in 1927, presented 3 cases to emphasize the three main factors in 
etiology; namely, infection, which was generally gonorrheal, and trauma, both 
obstetrical and operative. He treated his patients by dilation of the urethra. 

Wynne, in 1927, discussed the matter of stricture of the female urethra, paying 
special attention to the anatom}' of the urethra, age groups, and the location 
and size of the strictures. His 47 cases ranged in age from 19 to 70 years. He 
noted that gonorrhea and obstetrical trauma were about equal in causing stric¬ 
tures or about 20 per cent each, and that senility was a factor in 10 per cent of 
his eases. He also found several that were secondary to syphilis. 

In 1928, Anderson summarized his results with 60 cases. He emphasized the 
inflammatory origin of 85 per cent, and 10 per cent he regarded as resulting 
from obstetrical injuries. He concluded that the lesion was common and 
responded well to dilations of the urethra. 


King, in 1931, wrote an interesting article on the subject of stricture of the 
female urethra reviewing all available literature and reporting 4 cases of his 
own. His first case was a very remarkable one showing chronic dilation of the 
bladder with trabeculations. King also observed trabeculations of the bladder 
in his fourth case with changes of the trigone in both, but tended to minimize 
set ontlarv pathology in the kidneys resulting from obstruction in the urethra. 

Moie recently, in 1940, Sinclair described 13 cases of stricture, some of which 
weie complicated by pathologic changes above the bladder. 

llinman s classical book on urology gave a resume of the anatomy and pliysi- 
° female urethra, and in another section he gave a short discussion of 

stricture; all very concise and to the point. 

I.tmsle\ and Kirvvin presented the subject adequately in tlieir two volume 

011 ology, and they believe that the site of the stricture in the female 
may t,e very often palpated. 

niun had a good discussion of the subject for a textbook, emphasizing 
R U U ‘ l ‘ lIU ' 0, ' UM infections of the urethra as causes of stricture as well as 
ruunu. lie advised dilations of the urethra as treatment. 

I n " luatment of the subject in his gynecological and obstetrical urology 
l” 1 '' 1 mention. He pointed out the divergent views concerning the 
I ,m,,< * !’ >,,ll ’t , i'e i" die female urethra, based on different concepts as to 
1011 ' Utt " !l "Picture. His ideas of etiology, symptoms, diagnosis and 
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treatment confoiTned very much to those of the other authors referred to in this 
paper. Everett believes that most strictures occur in the distal part of the 
urethra. 

Boyd lias emphasized the occuirence of congenital stricture or stenosis of the 
female urethra which manifested itself in younger people, with location of the 
lesion at or near the meatus. Stevens also discussed congenital stricture in his 
paper of 1936. The author has no first hand knowledge of this particular lesion. 

It appears that stricture of the female urethra constituted a much more 
common and more important lesion than many think it to be, and it may be 
easily overlooked or ignored or confused with something else. Cheetham as veil 
as Stevens believed that 10 per cent to 35 per cent of women with chronic vesical 
symptoms have stricture of variable degrees of the urethra as the basis for their 
symptoms. In 1949 Powell and Powell, using caliber 20F as criterion for the 
diagnosis, in a stud}' of 603 cases of urethral lesion, found 43 per cent due to 
stricture. 

Stricture of the urethra of inflammatory and traumatic origins undoubtedly 
constitutes the commonest cause of obstruction in the adult female urethra 
today. Other less common causes of urethral stricture also include such things 
as peri-urethral abscesses, certain hypertrophic senile changes in the urethra, 
perhaps caruncles, associated inflammatory or traumatic changes in some cases 
of urethrovaginal fistula, and other conditions as diverticula, and so on. Bov 
commonly chancroidal, syphilitic, and tuberculous lesions caused stricture vas 
difficult to evaluate. The granulomatous venereal lesions of the female genital 
organs have also been given as a cause of stricture, particularly among Negroes. 

Congenital stenosis of the female urethra also occurs. Hypertrophy of glandu¬ 
lar tissue at the vesical orifice produced urethral obstruction very much as does 
an adenomatous prostate gland in men, and the writer has observed one case. 
While such things as tumors or growths should be classified as urethral obstruc¬ 
tions, they belong in a category other than stricture. The results and effects of 
any type of urethral obstruction, however, remain essentially the same. 

The vast majority of the cases reported earlier were undoubted^ due to in¬ 
flammatory reactions incidental to gonorrheal infection in the urethra. Stevens, 
Pugh, and Anderson, as well as others, considered gonorrhea the prime etiologies 
factor and this point of view seems logical and correct. In more recent yeais, 
however, it seems doubtful if this thesis remains, because of the widespread use 
of effective chemotherapeutic drugs in the destruction of the gonococcus an 
other pathologic micro-organisms which may localize in and about the urethia. 
Gonorrhea has become definite^ less frequent during the past few .years, u 
severe gonorrhea remains as a very specific cause of chronic urethritis and asso 
ciated stricture formation in both sexes. By the same reasoning inflammatoij 
urethral strictures in both sexes should become less common in the futuic, 3 
the use of very effective drugs. 

Very little was recorded about the actual microscopic pathology of the les, °^ 
in the urethra for obvious reasons. It was generally accepted, however, m 
severe chronic cases of gonorrhea of the urethra wherein there was destruc ion 
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of epithelium and ulceration and involvement of the submucosa and muscular 
layers, that, in healing, more or less scarring occurred depending upon many 
factors. Contraction of the scar tissue and encroachment on the lumen of the 
urethra resulted in stricture formation with more or less residual chronic ureth¬ 
ritis remaining. Foci of chronic infection in the peri-urethral ducts, and in the 
small urethral glands or in the glandlike recesses and between the folds of the 
mucosa, constituted, in all probability, factors in the production of the narrowing 
of the urethral lumen. Any kind of infection in the urethra which produced ul¬ 
ceration could result in the production of stricture, but nonspecific infections of 
this grade were certainly not common in women today. 

Trauma was also an important factor in the production of stricture of the 
female urethra. The writer refers particularly to obstetrical trauma, either 
natural or artificially induced by instrumentation at deliveries, as well as the 
trauma associated with operative procedures on the female genitalia. Severe 
pressure of the oncoming head against the symphysis pubis contusing or crushing 
the urethra, or producing ischemia and a resulting small slough, was probably 
the mechanism involved in cases of normal deliveries with ensuing stricture 
formation. 

The repeated trauma of vigorous coitus has been mentioned as a cause by 
certain authors. Other types of direct trauma, particularly accidental, to the 
urethra could also produce stricture. 

In most of the cases reported below, it seemed that trauma, either obstetrical 
or operative, or both, played the main role in initiating the disorder. Secondary 
infection was present in some, but when it occurred in time relationship with 
the trauma was, of course, impossible to determine. 

Chemical injuries of the urethra resulting in stricture formation have been 
observed by Anderson. He referred particularly to the overzealous use of con¬ 
centrated chemicals in the urethra in an effort to cure gonorrhea. The same 
distressing condition has been observed in men where its occurrence has undoubt¬ 
edly been more frequent. The writer recalls 1 case years ago in which the urethra 
and bladder of a woman were almost completely destroyed by the application 
of phenol. 


Some strictures were reported by some as hard and dense while others were 
repotted as soft and delicate and easily destroyed, and that has been my ex¬ 
perience as well. It can be assumed on the basis of the long history in the cases 
of haul or dense stricture that the condition was one of long standing perhaps 
"rith 'eeurreni injuries of several deliveries, either spontaneous or with forceps, 
in following repeated pelvic operations by the vaginal approach, or by repeated 
or very severe infections perhaps (eases 2, 3, and 4). 

("bon a methral injury from any of several causes, the healing process may 
H ' "tuplicatcd with infection, excessive sear formation with contracture, and 
u tim.iU stiictuie. I he strictures may he annular or longitudinal, involving 
idatively long or short portions of the urethral wall, or mostly the meatus. A 
l< " f ‘Fronir urethritis remains associated with the'stricture. 

>' fi nude urethra h regarded as analogous to the deep or posterior urethra 
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in the male. It has two para-urethral ducts and a variable number of small 
glands or gland-like recesses in the mucosa and beneath. The epithelium of the 
distal portion partakes of the squamous variety and as one approaches the bladder 
the cells become transitional in type and like those of the trigone and bladder. 
The urethral mucosa forms numerous longitudinal folds. It has submucosal and 
muscular coats, as well as a poorty developed corpus spongosium between. The 
urethra ranges in diameter from 8 to 12 mm. with its narrowest portion at the 
meatus. 

Hinman writes that the urethra varies in length from 2.5 to 5 cm. but the 
average is probably 3.5 to 4 cm. The nonnal female urethra will easily take 26F 
instrument and many 28F without difficulty. The normal urethra stretches very 
easily, and has a gentle curve (Hinman) beneath the sympltysis pubis according 
to all teaching with which the writer is acquainted. In 1937, however, Stevens 
and Smith, on the basis of x-ray examinations, insisted that the female urethra 
was straight, and not curved. Their reproduced x-ray films were very convincing. 
After repeated deliveries the writer believes that the urethra may lose certain 
of its nulliparous or virginal features. 

Narrowing of the urethra to 20F or less, in the opinion of most authors, con¬ 
stituted mild stricture, and these patients should be so treated. Theoretically, if 
the narrowing were only slight, producing a lumen of 22F or 24F, this would still 
be a stricture. In the cases reported below the urethra was definitely less than 
20F and ranging about 18F and less. In case 1, the writer has no clear idea of 
the size of the urethra except that it was unusually small. The presence or ab¬ 
sence of stricture can be determined veiy easity by observing resistance to 
catheterization with a small soft rubber catheter or more properly by the use of 
a bougie. In the more severe cases a bougie or ordinary catheter (16 or 181) 
cannot be passed, and in mild cases one should feel the hang of the bougie on 
withdrawing it. 

Wynne, in 1927, measured the urethra in 33 cases and found several 2 mm. 
and less in diameter as well as several others of 3-4 mm. Unfortunately, he gave 
no data concerning the secondary pathologic changes that occurred above the 
level of the urethra. In location of the stricture he found that the majority were 
in the anterior third and about the meatus, while a few involved the entiie 
urethra. 

The symptomatology of this group of cases varies somewhat, as a rule, be¬ 
tween relatively narrow limits. Most of these women complained of burning oi 
discomfort in the urethra and bladder on urination with more or less frequenev 
of urination. The frequency, however, in the milder cases often completely 
disappeared at night. Urgency of urination and actual pain and tenseness c e 
veloped in some cases. A very few noted straining at voiding and others slow ness 
to empty the bladder which may amount to slight straining. An occasional pa 
tient observed hematuria of variable degree. Retention of urine w r as definite j 
a late symptom judging by the literature and personal observations and no 
Ye vy frequently observed. This was probably also true of dribbling and mcon- 
tenance. Hysterical retention of urine may also occur (case 6). 
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Tlie severity of the .symptoms also very definitely depends upon the stage of 
the disorder and the type of secondary infection and other conditions which may 
develop in the bladder or above. Fever may change the clinical picture, and 
general malaise with headache etc... and pain or aching in the pelvis and about 
the kidneys may develop. If the vesical symptoms are not appreciated by a 
proper hist ore and if the physical examination is not carefully made, the illness 
may lie misjudged and the disorder missed and be regarded as something else. 
The patient's state of nervousness can also be a misleading factor (case 0). 

In the fatal case reported below the patient was in uremia at the time of the 
first observation and it developed steadily in spite of treatment. (Lremia was 
probably a factor in the fatal case reported by Heinnchsdorff.,1 Fremia. of 
course, may be expected in one of either sex with severe chronic urinary obstruc¬ 
tion. especially at the vesical orifice or below, wherein both kidneys become 
involved. 



tn,. 1. C6. Trabeculated urinary bladder demons;rated by the excretion of imra- 
venou- diadrts; in 30 minutes. 


It w;*» lil-o interesting to note that in some of these patients the illness. often 
regarded a- more or le.-s ob=cure. often ran a course of years. Chronicity was 
chaructrri'tic of stricture of the female urethra. There were periods of time 
xhf-n the symptoms seemed to clear and this probably can be related to subsiding 
infection in the bladder and urethra which undoubtedly occurred. When an 
acute opw.de ot infection developed as it appeared to do. the more acute type 


", -xmptom- aro-e. Among the younger women the symptoms seemed to be of 
-horter duration became they generally sought professional advice early in the 
ciiur-o of their illness. 

1 hj-tcal findings ; n these cases deserve special consideration. Externally one 
m..\ o.oerve nothing abnormal and the urethra and anterior vaginal wall mav 
no, 1 «. unu-tial in apjs-a ranee. The pre-cnee of thickening along the course of 
' ! " ur ' ' iir “ impo—ihle to e-tabli-h in my ca-os. and there was one with a 
,ey ur-n-.. .tneture (ra-o 4 ;,. Certain writers however in-i-ted that they could 
"’netureil area with the finger in the vagina. Wry often tlie-e women 
| ",np..iin o. di-comfort and a de-ire to void in palpating the ha-e of the 
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urinary bladder or the urethra. It has been my experience, and as found in most 
of the literature, very little that was positive by physical examination could be 
found until one passed a catheter or bougie or used other special methods of 
diagnosis. In some traumatic cases, the meatus may be definitely narrowed or 
otherwise obscured (cases 2 and 4). 

The more marked secondary changes, as dilation of the bladder with retention 
of urine observed in case 1, have not been described bj r others except by King. 
Residual urine of ordinary amounts not comparable to retention of urine, seems 
likely^ to have been a feature, but the writer has not observed it nor can ref¬ 
erences be given. 

Muscle spasm and pain in the lower abdomen and in the loins all depended 
on various degrees of infection in the kidne 3 r s and bladder, and back pressure 
and the like in the late cases. Uremia also occurred in the advanced and neglected 
cases (case 1). 

The urine presented variable findings. In some of the milder cases the catheter- 
ized urine showed relatively little that was unusual and this point has been men¬ 
tioned by Cheetham and Everett. In most of the moderately severe cases how¬ 
ever, the urine gave evidence of infection such as turbidity, traces of albumin 
and variable numbers of cells, leukocytes, mostly; but then at times erythrocytes 
may have been present. In these urines, bacteria of one sort or another were 
generally found. The writer believes that the character of the urine may change 
as an episode of acute infection subsides or clears up, as in the milder cases, es¬ 
pecially following treatment with one of the more effective chemotherapeutic 
drugs. The histories in some of the mild cases also indicated perhaps that the 
infection may have cleared up at times without treatment, but it may have again 
recurred when local conditions changed. In cases of severe obstruction with 
residual urine, medication to destroy infection was of no avail until the obstruc¬ 
tion was relieved and this stands as an important principle in treatment. 

Cystoscopically, interesting conditions may be observed. The vesical orifice 
was found negative in the few cases examined by the writer but the trigone was 
almost always hj r peremic with occasional hemorrhagic points and sometimes 
edematous. In cases 3, 4, and 6 the bladder presented trabeculations indicating 
hypertrophy from overwork in expelling the urine against the resistance of the 
stricture. Similar findings were recorded by those authors who took the trouble 
to pass a cystoscope, particularly Sinclair and King. Evidence of various degrees 
of cystitis has been found which was the origin of the hematuria. 

The urethra has been examined by some with suitable instruments and whitish 
scars at the sites of the stricture have been described (case 6). 

Of course, other mild to marked secondaiy changes become obvious and may 
occur in the upper urinary system if the lesion is of long standing and seveie 
enough. Some of these features were observed by Sinclair and published in 
1926, King in 1931, and others, and by the author. Determination of renal func¬ 
tion, urography, bacteriological studies, blood chemistry, etc., were all obvious 
enough, necessaiy, and indicated to complete the case study. 

There was general agreement in the treatment of these cases, which consistec 
primarily of graded dilations of the urethra and measures aimed at clearing up 
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the active infection in the urinary system, which was generally in the bladder. 
Dilation in the severe and dense strictures must be made under anesthesia of one 
kind or another—especialy caudal or pentotlial. In the milder cases the author 
has simply drained the bladder and inserted 20-25 cc of 3 per cent solution of 
butyn as preparation for dilations. The dilations must, of course, be repeated at 
fairly frequent intervals in most eases, while in the more severe cases the treat¬ 
ments may lie performed every third or fourth day for a longer period. Dilations 
must be kept up until all signs of stricture and the associated urethritis disappear 
and they may drag out over a considerable period of time in some cases. Recur¬ 
rences are to be expected especially in the cases of severe strictures, and if 
treatment has been inadequate. 

Irrigations of the bladder with warm boracie or permanganate or other solu¬ 
tions also gave relief and helped to clear up the cystitis. The use of chemothera¬ 
peutic drugA as indicated, also stood as considerable aid. and these measures 
were very important. A large intake of fluids was an essential part of the treat¬ 
ment in those cases, particularly, with active infection. 

It has been the experience of the author that the ordinary case of urethral 
stricture in women responded readily to treatment and if care was exercised in 
relieving pain, the patients would cooperate. 

At this point the writer wishes to emphasize that it doesnoharm, and perhaps 
much good, to pass urethral sounds in those women with apparently simple 
cystiti' or urethritis as they clear up. because of the possibility of stricture. By 
clearin': up the nidus of the infection in the urethra, the vesical infection will 
probably not recur. Cystitis can seldom be regarded as a primary disease. 

1 retliral sounds for use in the female urethra are urgently needed. Insofar 
:1 ~ the author is aware, there are no sounds made for the female urethra. One 
must depend upon Hager uterine dilators or the sounds for men with their 
marked curve. A set of sounds from SF to 2SF for use in women and children 
'ccm< very essential indeed, yet the writer has not l>een able up to this time to 
interest any manufacturer of instruments in this project. If the female urethra 
i- c.—entiallv straight and not curved as we formerly thought, the use of the 
sound' for the male urethra can do harm or at least produce more pain during 
treatment than may lx? justified. 

1 he sound' should lx? not more than lfi cm. in length and with onlv the 
'halite'! curve. 


ABSTRACTS OF CASES 

^ n r -^ r> - f - aged 51. July 191S. Diagnosis: Severe stricture of the 
urethra vith chronic retention of urine: acute and chronic anemia; uremia and 
“.oh. Nt-'ical symptoms for a long period of time. During the past few weeks 
t.w pattern had marked difficulty in voiding, with freouenev and passing onlv 
-mall amount' of urine and with constant desire to void. She had l>eon drowsy 
tor many day'. She had abo lost considerable weight and strength during the 
>< ar. I he patient Mas a nurse 25 years ago. She was the mother of two children, 
n le .ail' <>; deliveries were not obtained. 

examination -ho-a.-d an extremely emaciated weak and Ibtle." white woman 
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who was also pale and dehydrated. Temperature 100F, pulse 110, blood pressure 
120/40. The abdomen presented dilation of the urinary bladder which almost 
reached the umbilicus. Pelvic examination was negative. Catheterization was 
performed with 14F catheter after the nurse had failed in the first attempt. 
T he urine was pale and turbid, showing albumin and staphylococci. 

Urethral dilations were performed with 14, 16, 18 and 20F sounds and a 
Foley retention catheter was inserted. The bladder was gradually decompressed. 

Blood: Red blood cells 3,370,000; white blood cells 14,100, hemoglobin 60 per 
cent. Nonprotein nitrogen 120 mg., uric acid 7.6 mg., creatinine 6.25 mg. 

The patient did not respond well to treatment consisting essentially of 4 
liters of fluids daily, two blood transfusions early in the course of hospitalization, 
catheter drainage of the bladder and irrigations of the same, as well as peni¬ 
cillin in large doses and general measures. At no time did her daily blood pressure 
exceed 130 systolic. Phenolsulfonphthalein excretion urns zero in 4 hours. She ran 
a febrile course and was typically uremic during the most of the 14 days in the 
hospital. She died of uremia and sepsis with associated terminal acidosis (C0 2 
21 per cent, nonprotein nitrogen 129). 

It is difficult to conceive of a properly trained nurse as this patient and her 
husband insisted that she was, allowing herself to get into such a deplorable 
state. The diagnosis of stricture of the urethra was very clear and the several 
irreversible secondary pathologic changes, sufficient to cause death followed as 
a result of the severe and long standing chronic obstruction in the urethra. We 
have no idea as to the underhung cause of the stricture in this case. 

Case 2. Mrs. B. B., aged 27, June 1930. Diagnosis: Stricture of the urethra 
and chronic cystitis. Six years before examination the patient first noted painless 
hematuria associated with frequency of urination. The hematuria recurred once 
just before she came under observations. In the interval she had had various 
episodes of vesical symptoms. 

She had been pregnant 5 times, two of which terminated prematurely and 
were followed by curettements. 

Examination revealed a poorly nourished white woman, whose urethral meatus 
appeared small. Other details of the examination were negative. Catheterization 
urns performed with difficulty using a 1 8F catheter. The urine was infected and 
contained albumin. Phenolsulfonphthalein excretion was 60 per cent in 2 hours. 
Cystoscopj r under caudal anesthesia revealed the presence of a fairly dense 
urethral stricture just inside the meatus. The urethra was dilated to 24F befoie 
the cystoscope could be passed. The bladder revealed slight edema and injection 

of the trigone only. . 

The urethra was dilated several times at 5 to 10 day intervals reaching 
and 28F as the treatment progressed. All symptoms disappeared and the unne 
cleared up. Permanganate irrigations of the bladder followed each of the i a 
tions. Her general condition improved during the 3 years she was under obser¬ 
vation. No recurrences of the urethral disorders observed. 
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Thi' I- a rat her typical case of stricture o; the distal part ox the urethra in a 
niuUipam. We have no clear indication of the etiology o: the stricture, but the 
po-dbllity o: trauma on the urethra from the three full term deliveries, and that 
p r -rhap' from the curettemc-nts. ma.v have caused the stricture. 


(V- Mrs. A. F.. area 5S. September 194S. Diagnosis: .Stricture of the 
urethra and associated recurrent cystitis and acute pyelonephritis: chronic 
anemia and poor nutrition. Tne patient had been acutely ill several days bexore 
admk-ion to the hospital with pain and discomfort in the bladder and urethra, 
freotrency of urination with urgency and burning, as well as chills and sever. 
She al'o .-tatc-d tha' she had had similar but less severe episodes as tar back as 
2d vtnre. Gc-nerallv the attacks cleared or almost cleared without medication in 
a few riavs or couple of weeks. She had been pregnant -5 times, two ox which 
terminate-] normally, while three ended in abortions or miscarriage. She had ’oeen 
curetted following each of the three imperfect pregnancies. 

Evsmination revealed a poorly notuisheel. acutely ill and anemic patient with 
temperature o: 102F. There was pain about the left kidney. Catheterization 
with small catheter was performed by the nurse: no difficulty recorded. Tlie 
unr.e -bowed albumin and pus. 

Tire acute infection was treated by a large fluid intake and penicillin and it 
-ub-ihM in a few days. Xonprotein nitrogen 2? mg- P>oi blood cells k.o'VCCKY); 
white blood cell- 5.000; hemoglobin TO. 

An evrrtory urogram wa= negative. 

(y.u.—,tpv was performed when she was afebrile. An unsuspected stricture 
"• 'he urethm wa- found, molerate in extent and fairly hen re. involving the 
centra! pan oi tire urethra. Bleed in 2 occurred following the passage o: the 
< y-Tt-t-r,•'? a* ’.veil as tlie occurrence of pain locally. The bladder was slightly 
hj re'-n-mic: nd .-liahtly trslveculatcd. 


< T.e * i tran-tuc-on was given. The patient was treated by urethral dila- 
" n '•■vcml i»-r-astons up to 2SF. All vesical symptoms disappeared and -he 
’ “ normal -'ream o: urine. Tire patient's trend condition improved. 

lie p cant probably sustained an injury or injuries to Irer urethra as a result 
h.re •,ins- ourettc-mem- o: the uterus. Secondary infections in tlie bladder then 
'►•'trrr- i ami '•. r ar>-i up it -rem'. to recur again ansi again, She probablv had 
'it.- !• .t pyeloncplirrrr- at tire- tinre n;' admi--ion to the hospital, all seoondan* 
r*s< treri >n ;hr> urethra. 


( '' ' y^ r ' Af. March lb. 1949. Diarmo-:-: Stricture of tire 

u-> >b..i. < urov.c r»—urrent <-y-titt- and opw-rative s-arrinc of tire perineum and 
D-:ore ob~*-‘rvatioti tire patient notice*! considerable hema- 

• a- . -m.-rrnu a:.d b-inhnu <>n urination. The hV-dinc i. but tire- uriier 

. 'O-h S.c- h.e* t'»-tnitn ; littb- to vu’h Sire- had had prvviou- 

*''!" ‘ : i ’' 'ymp-om- but never hematuria. Tire- f ;r -t ep:-«j.* hifm ukih* 
“!' ‘ ’ '" ,!rT "l ‘ to s year- acre ami about 2 year- fo’.b.v.inu recirre.h 

• ’ o.-mbenv.. S;\ full t < rm pn-cm.mm-s h: d ar!;m h. 
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who was also pale and dehydrated. Temperature 100F, pulse 110, blood pressuie 
120/40. The abdomen presented dilation of the urinary bladder which almost 
reached the umbilicus. Pelvic examination was negative. Catheterization was 
performed with 14F catheter after the nurse had failed in the first attempt. 
The urine was pale and turbid, showing albumin and staphydococci. 

Urethral dilations were performed with 14, 10, 18 and 20F sounds and a 
Foley retention catheter was inserted. The bladder was gradual 1}' decompressed. 

Blood: Red blood cells 3,370,000; white blood cells 14,100, hemoglobin GO per 
cent. Nonprotein nitrogen 120 mg., uric acid 7.6 mg., creatinine 6.25 mg. 

The patient did not respond well to treatment consisting essentially of 1 
liters of fluids daily, two blood transfusions early in the course of hospitalization, 
catheter drainage of the bladder and irrigations of the same, as well as peni¬ 
cillin in large doses and general measures. At no time did her daily blood pressure 
exceed 130 systolic. Phenolsulfonphthalein excretion was zero in 4 hours. She ran 
a febrile course and was typically' uremic during the most of the 14 days in the 
hospital. She died of uremia and sepsis with associated terminal acidosis (CO: 
21 per cent, nonprotein nitrogen 129). 

It is difficult to conceive of a properly' trained nurse as this patient and hei 
husband insisted that she was, allowing herself to get into such a deplorable 
state. The diagnosis of stricture of the urethra was very clear and the seveial 



have no idea as to the underlying cause of the stricture in this case. 

Case 2. Mrs. B. B., aged 27, June 1930. Diagnosis: Stricture of the uietlua 
and chronic cy'stitis. Six years before examination the patient first noted pam ess 
hematuria associated with frequency' of urination. The hematuria recurred once 
just before she came under observations. In the interval she had had vaiious 
episodes of vesical symptoms. , 

She had been pregnant 5 times, two of which terminated prematuiely an 
were followed by' curettements. 

Examination revealed a poorly nourished white woman, whose urethra mea us 
appeared small. Other details of the examination were negative. Catheteiiza ion 
was performed with difficulty' using a 18F catheter. The urine was infecte an 
contained albumin. Phenolsulfonphthalein excretion was 60 per cent in 2 i° UI ^ 
Cystoscopy' under caudal anesthesia revealed the presence of a fairly ense 
urethral stricture just inside the meatus. The urethra was dilated to 24 e 01 
the cy'stoscope could be passed. The bladder revealed slight edema and injec mi 

of the trigone only. 9(; 

The urethra was dilated several times at 5 to 10 day intervals iea 
and 28F as the treatment progressed. All symptoms disappeared and t le uu 
cleared up. Permanganate irrigations of the bladder followed each 0 Ue 
tions. Her general condition improved during the 3 y'ears she was un er 0 
vation. No recurrences of the urethral disorders observed. 
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Thi= is a rather tvpical case of stricture of the distal part of the urethra in a 
multipara. We have no clear indication of the etiology of the stricture, but the 
po'~ibilitv of trauma on the urethra from the three full term deliveries, and that 
perhaps from the curettements. may have caused the stricture. 

face J. Mrs. A. F.. aged 5S. September 19-4S. Diagnosis: Stricture of the 
urethra and associated recurrent cystitis and acute pyelonephritis: chronic 
anemia and poor nutrition. The patient had been acutely ill several days before 
admi-sion to the hospital with pain and discomfort in the bladder and urethra, 
frequency of urination with urgency and burning, as well as chills and fever. 
She al'O stated that she had had similar but les= severe episodes as far back as 
20 years. Generally the attacks cleared or almost cleared without medication in 
a few days or couple of weeks. She had been pregnant 5 times, two of which 
terminated normally, while three ended in abortions or miscarriage. She had been 
curetted following each of the three imperfect pregnancies. 

Examination revealed a poorly nourished, acutely ill and anemic patient with 
temperature of J02F. There was pain about the left kidney. Catheterization 
with small catheter was performed by the nurse: no difficulty recorded. The 
unne Towed albumin and pus. 

The acute infection was treated by a large fluid intake and penicillin and it 
subsided in a few days. Xonprotein nitrogen 2S mg. Red blood cells 3.500.000: 
white blood cells 5,000; hemoglobin 70. 

An excretory urogram wa« negative. 

( yMo-copy was performed when she was afebrile. An unsuspected strictuie 
of the urethra was found, moderate in extent and fairly dense, involving the 
central part of the urethra. Bleeding occurred following the passage of the 
cv'to'cope as well as the occurrence of pain locally. The bladder was slightly 
h> polemic and slightly trabcculated. 

thm blood transfusion was given. The patient was treated by urethral dila¬ 
tion- on -e\eral occasions up to 2SF. All vesical symptoms disappeared and she 
'otded a normal stream of urine. The patient's general condition improved. 

1 he patient probably sustained an injury or injurie.- to her urethra as a result 
of the three curcttements of the uterus. Secondary infections in the bladder then 
ouurrtd and cleared up it -eem-. to recur again and aeain. She probably had 
.Kuto left pyelonephritis at the time of admission to the hospital, all secondary 
to oh-irm tion m the urethra 


1 ,,v ‘ f Mr- S. M., aged 54. Match 19. 1949. Diagnosis; Stricture of the 
,m 1 ir ‘‘’ < * ir " , ‘tc recurrent ey-titi- and operatixe scarrins of the perineum and 
'•icuii >ome weeks Iw-fore observation the patient noticed considerable hema- 
lun,. -martin" and Intnuns on urination The bloedinir cea-cd. but the other 
->nip!.. m -jier-i'ted She abo had to -tram a little to void. She had had previous 
symptoms but nexet hematuria. The first epi-.rie of difficulties 
'V , * ’, ,lor 7 )«* s >««i" «s.i and about 2 years following perineal 

a ' l > '-uin.d ojxT.ittons Six full term pregnancies liad occuned. 
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Examination showed considerable scarring in the posterior vaginal wall and 
perineum and less so in the anterior vaginal wall. The vagina was narrow and 
scarred. The urethral meatus appeared to be small. An excretory urogram was 
negative. Catheterization by the nurse using a 14 or 16F catheter revealed clear 
and uninfected urine. A cystoscope could not be passed until the urethra was 
dilated, which caused pain and slight bleeding. The dense stricture was located 
in the central part of the urethra as well as at the meatus. The bladder showed 
hyperemia of the trigone with evidence of tiny hemorrhages as well as trabecula- 
tions. 

The patient had her urethra dilated under butyn anesthesia at weekly intervals 
for 6 weeks. The sounds were gradually worked up to 2G and 28F. The patient 
experienced great relief and voided a full stream without difficulties. No recur¬ 
rences have been recorded to this date. 

It seems to the writer that we have a fairly clear case of stricture of the urethra 
directly related to probable trauma and infection of a perineal and vaginal 
operation. There may also have been an obstetrical injury but we have no 
conclusive evidence. The hematuria was probably secondary to the recurrent 
cystitis. 

Case 5. Mrs. D. K. II., aged 25, February-March 1950. Diagnosis: Stricture 
of the urethra. Bladder irritation, recurrent in nature, had troubled the patient 
for 2 years, beginning shortly after her marriage. The cystitis had been treated 
with sulfa drugs, but recurrences developed 8 to 10 times in the 2 year period 
lasting a few days to two weeks an episode. The symptoms were mainly fre¬ 
quency and burning. 

Examination showed a healthy young white woman. Pelvic and abdominal 
examination were negative. Catheterization was performed with an 18F catheter 
and the same size bougie was the only one that wovdd pass, definitely demon¬ 
strating a stricture. Urine was uninfected and clear. 

Treatment consisted of graded dilations of the urethra on 7 different occasions 
under butyn anesthesia. The first time a 24F sound was passed a very little 
blood appeared at the meatus. Her symptoms disappeared after the third m 
fourth treatment and she has been well since, voiding a fidl stream of unne. 

A simple case of stricture of the urethra showing as one of cystitis which had 
often cleared up with chemotherapy only to recur again and again. The under 
lying cause of the stricture was not apparent. (The writer has records of othei 
similar mild cases.) 

Case 6. Mrs. K. E. C., aged 40, an hysterical white woman with strictuie of 
the urethra, whose history was too complicated to record. She had been treatc 
for recurrent cystitis elsewhere and the stricture was overlooked. One of t >e 
remarkable features about the case was the extent of trabeculations o tie 
bladder from urethral obstruction, as shown in the excretory urogram (ig- 
and at cystoscopy. She also exhibited whitish scarring in the urethra at t le bi e 
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of the stricture when examined with the panendoscope. The vesical orifice was 
normal. 

coxciustoxs 

Stricture of the female urethra must be regarded as common and important 
hut often an unrecognized lesion in those with vesical and urethral symptoms. 

There are two main causes of stricture of the female urethra today: first, 
traumatic arising from obstetrical and surgical injuries to the urethra, and 
second. inflammatory following gonorrheal urethritis. 

Adequate treatment, particularly graded dilations, gives good results. 

In long standing cases of urinary obstruction due to stricture of the urethra, 
mild to marked secondary pathologic changes develop in the urinary system. 

Death has occurred from sepsis and uremia arising secondarily from such a 
seemingly slight lesion as stricture of the female urethra. 

The third case of death incidental to stricture of the urethra in the female is 
reported. 

S'U Hie!, Morganloirn* IT. Vn. 
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Examination showed considerable scarring in the posterior vaginal wall and 
perineum and less so in the anterior vaginal wall. The vagina was narrow and 
scarred. The urethral meatus appeared to be small. An excretory urogram was 
negative. Catheterization by the nurse using a 14 or 16F catheter revealed clear 
and uninfected urine. A cystoscope could not be passed until the urethra was 
dilated, which caused pain and slight bleeding. The dense stricture was located 
in the central part of the urethra as well as at the meatus. The bladder showed 
hyperemia of the trigone with evidence of tiny hemorrhages as well as trabecula- 
tions. 

The patient had her urethra dilated under butyn anesthesia at weekly intervals 
for 6 weeks. The sounds were gradually worked up to 26 and 28F. The patient 
experienced great relief and voided a full stream without difficulties. No recur¬ 
rences have been l-ecorded to this date. 

It seems to the writer that we have a fairly clear case of stricture of the urethra 
directly related to probable trauma and infection of a perineal and vaginal 
operation. There may also have been an obstetrical injury but we have no 
conclusive evidence. The hematuria was probably secondary to the recurrent 
cystitis. 

Case 5. Mrs. D. K. H., aged 25, February-March 1950. Diagnosis: Stricture 
of the urethra. Bladder irritation, recurrent in nature, had troubled the patient 
for 2 years, beginning shortly after her marriage. The cystitis had been treated 
with sulfa drugs, but recurrences developed 8 to 10 times in the 2 year period 
lasting a few days to two weeks an episode. The symptoms were mainly fre- 
quency and burning. 

Examination showed a health}" young white woman. Pelvic and abdominal 
examination were negative. Catheterization was perfoimed with an 18F catheter 
and the same size bougie was the only one that would pass, definitely demon¬ 
strating a stricture. Urine was uninfected and clear. 

Treatment consisted of graded dilations of the urethra on 7 different occasions 
under butyn anesthesia. The first time a 24F sound was passed a very little 
blood appeared at the meatus. Her symptoms disappeared after the third or 
fourth treatment and she has been well since, voiding a full stream of urine. 

A simple case of stricture of the urethra showing as one of cystitis which had 
often cleared up with chemotherapy" only" to recur again and again. The under- 
lydng cause of the stricture was not apparent. (The writer has records of other 
similar mild cases.) 

Case 6. Mrs. K. E. C., aged 40, an hysterical white woman with stricture of 
the urethra, whose history was too complicated to record. She had been treated 
for recurrent cystitis elsewhere and the stricture was overlooked. One of the 
remarkable features about the case was the extent of trabeculations of the 
bladder from urethral obstruction, as shown in the excretory urogram (fig. D 
and at cystoscopy. She also exhibited whitish scarring in the urethra at the site 
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however, this is a common finding in metropolitan districts. There was no evi¬ 
dence of tuberculous disease of the epididymides, vasa deferentia, or seminal vesi¬ 
cles. The usual careful examination of the abdomen failed to reveal any tender¬ 
ness or enlargement of the kidneys. Routine examination of the urine of these 
patients did not indicate the presence of tuberculosis anywhere in the uiinaij 
tract. Blood chemistry and renal function tests were normal in all instances befoic 
surgery was performed. The hemograms were not unusual. 


CASE REPORTS 

Case 1 .1. S., a 79 year old man, was admitted to the hospital Januaiy 2, 1940, 
and was discharged Januaiy 25, 1940. He had had nocturia 4 to 6 times, urgency, 
hesitancy, and burning for 3 months. Rectal examination revealed slight enlarge¬ 
ment of the prostate gland. It was smooth in contour and of normal consistency. 
There was no residual urine. Cystoscopic examination showed a grade 1 enlarge¬ 
ment of the middle and lateral prostatic lobes. Blood chemistry, blood counts, and 
renal function tests were all normal. The urine contained 50-G0 pus cells, 20 to 30 
red cells, and many bacteria per high power microscopic field. The diagnosis was 
benign prostatic hypertrophy. Five grams of tissue were resected on Januaiy S, 
1940. The highest temperature was 103F on the third postoperative day. Con¬ 
valescence was uneventful and the patient was discharged from the hospital on 
the seventeenth postoperative day. He received routine care at an old people’s 
home. Minimal dysuria and nocturia one time persisted during the ensuing few 
months. Histologic examination revealed chronic tuberculosis of the prostate 
gland. 

Case 2. J. D., a 05 year old man, was admitted to the hospital on November 19, 
1911, and was discharged June 14, 1945. He was admitted for observation of re¬ 
puted tuberculosis of the spine. He was seen in urological consultation on Januaiy 
13, 194,). He gave a history of many prostatic massages and urethral instillations 
foi prodate gland infection. Rectal examination revealed a small, sclerotic pros¬ 
tate gland, hour ounces of residual urine were found. Cystoscopic examination 
repealed a grade 2 fibrous bar associated with dilated prostatic duct orifices. 
... 0CK chemistry, blood counts, and repeated urinalysis were within normal limits. 

he diagnosis was fibrous bar. Two grams of fibrous tissue were resected on Fob- 
nun la, 1915. lhe temperature, recorded at 103F on the second day, became 
normal on the fifth postoperative day. A smooth convalescence was noted during 
" prolonged hospitalization. The urine contained a few pus cells but urine 
< u .me- were negative, lie had no unusual frequency, nocturia, or dysuria. The 
ute< ti--ue wa'> reported as marked chronic tuberculous inflammation of the 
pro-tate gland. See figure 1 , . 1 . 

• I---a man 75 years of age, was admitted to the hospital September 11, 
>, am was discharged October 3(1, 1915. lie complained of frequency, he-i- 

nr'u.7' i n T Una ° f ° u ' y 3 duration. A grade 2 enlargement of the 

I M noted. I he left lobe was hard on palpation; the right lobe was 

UVl . ‘ ■ S ' ,> rf "'idual urine was found, ('ysto-eopie examination revealed 
- ' omnnssural bar and lateral pro-tatie lobe hypertrophy. Blood cherni— 
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From the Urologtcal Departments of St. Luke’s Hospital and Cook County Hospital, 

Chicago, III. 

Examination of surgically removed prostate glands during the past 10 years 
has revealed tuberculous infection in 11 instances. Pertinent information concern¬ 
ing the clinical course of these patients will be discussed. 

Tuberculosis of the prostate gland is not an unusual entity since the prostate 
gland is involved in about 75 per cent of all urogenital tuberculosis. Surgery on 
the tuberculous prostate gland has been contraindicated because the danger of 
disseminating the tuberculosis is real. Serious complications such as lack of heal¬ 
ing, persistent fistula formation, and spontaneous sloughing into the urethra, the 
bladder, the rectum, the perineum, and even the peritoneum dictate the con¬ 
servative management. 

Reports of tuberculosis in surgically removed prostatic tissues have become 
commonplace in the urological literature. The incidence of anj r complication has 
been minimal and the operative results have been excellent. The tuberculous 
lesions were not diagnosed preoperatively but they were found on careful examin¬ 
ation of the tissues by the pathologist. 

McDonald has stressed the importance of recognizing granulomatous prostati¬ 
tis which may be interpreted as tuberculous prostatitis. A diagnosis of tuberculo¬ 
sis cannot be made by histological examination alone. The presence of tubercu¬ 
losis must be proven on bacteriological studies. However, the first intimation of 
tuberculosis follows histological examination of the prostatic tissues at which 
time the tissues have been fixed and are unsatisfactory for guinea pig inocula¬ 
tion or cultural studies. 

Tuberculous infection has been diagnosed by the pathologist on tissue analysis 
of each of the following surgical specimens. The following remarks do not apply in 
proving or disproving that tuberculosis is limited to the prostate gland. We are 
interested in the clinical course of patients whose surgical specimens have re¬ 
vealed tuberculosis on histopathologieal study. We do not claim to have made 
exhaustive studies to rule out other foci of tuberculosis, but none were apparent 
either pre- or postoperatively. All patients had symptoms of bladder neck 
obstruction, and operation was done for removal of the obstruction. Perineal 
biopsies were indicated in 2 patients because nodules, suspicious of early carci¬ 
noma, were present. 

In reviewing the records of 11 patients with tuberculosis of the prostate gland, 
certain details were noteworthy. Only one patient had any evidence of active 
tuberculosis; he was admitted to the hospital with Pott’s disease. None of the 
others had any obvious tuberculous lesion nor did they give a personal history of 

tuberculous infection. . 

Most of the patients had healed pulmonary lesions on x-ray examination; 
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tient clinic was essentially normal. His only persistent symptom was nocturia. 
The tissue was reported as casous tuberculosis of the prostate gland. 

Case 4 . M. C., a man 49 years of age, was admitted to the hospital December 
22, 1945, and was discharged January G, 1946. He had had suprapubic and ure¬ 
thral pain for one month before admission to the hospital. The pain had been asso¬ 
ciated with frequency and nocturia. Rectal examination revealed a grade 2 sym¬ 
metrical enlargement of the prostate gland. One small nodule was palpated in the 
midline. There was no residual urine. Roentgen study revealed calcification in the 
region of the prostate gland. Cystoscopy revealed a grade 1 lateral lobe prostatic 
hypertrophy. Blood chemistry and blood counts were normal. A few pus cells 
were found in the urine. The diagnosis was benign prostatic hypertrophy asso¬ 
ciated with calculus of the prostate gland. Fifteen grams of prostate gland tissue 
were resected on December 24, 1945. The temperature persisted between 101 and 
103F during the first 7 days after which the temperature gradient continued to¬ 
ward normal. He was discharged on the thirteenth postoperative day. His course 
wa= marked by an acute left epididymitis on the twentieth postoperative day 
which responded without incident to the usual therapy. An anterior urethral 
stricture also responded to repeated, careful urethral dilatations. Histologic 
examination of the resected tissue revealed chronic tuberculous inflammation of 


the prostate gland. See figure 1, B. 

Case C. C., a man 4S years old, was admitted to the hospital on October 
2S, 1939, and was discharged October 29, 1939. He had been seen at. intervals 
for treatment of a low grade, nonspecific infection of the prostate gland. He 


was admitted to the hospital for biopsy of an indurated area in the left lateral 
lobe of the prostate gland. The biopsy, taken with a biopsy punch forceps, was 
reported as chronic tuberculosis of the prostate gland. Tuberculin treatment 
was given and the nodule gradually resolved. A transurethral resection was 
performed on October 29, 1947. Twelve grams of tissue were resected. The 
ti"Ue was reported as glandular hyperplasia of the prostate gland. The post- 
oporat he course was uneventful. The urine has remained normal. The patient 
pie-ents hinwelf for rectal examination every G months. The prostatic capsule 
and adnexa have remained normal. 

a man 59 years old, was admitted to the hospital November 
- • • It, and was discharged December 5, 1947. He had received office treat- 
m<nt or chronic nonspecific prostatitis. lie was admitted to the hospital for 
1 f \ ° 1 ’ n ^ 1C r 'glit lobe of the prostate gland which was suspicious 

'* r .' '- lr< monia. Blood counts and blood chemistry were normal. The urine 
., i! TV V cells. On November 21, 1947, a frozen section biopsy, ob- 

■ s t Krinea ' exposure, was reported as inflammatory tissue. A simple 

wciT'Tl uT l ' <:lt V-" >my " aS f K 'rionno<l. The removed pro-tate gland 

j I” \ \ ni ' - ° remarkable rue in temperature occurred, and the wound 
. ,1 ' Wr ' nn '' < - v :,n, f prostate gland were subsequontlv reported 

I,, ‘7" ^-erndo-w of the pro-tate gland. See figure 1. C. A five day course 

5 w.w ghen. lbc patient was di-elmrged from the ho-pital on 
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try, blood counts, and urine examination were normal. The blood serum acid 
phosphatase determination was 0.6 Bodansky units. The diagnosis was carcinoma 
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patient recovered his strength and had no urinary symptoms. The pathological 
study revealed marked glandular hyperplasia and chronic caseous tuberculosis 
of the prostate gland. See figure 1, F. 

Case 10. J. G., a man aged 54, was admitted to the hospital on September 14, 
1943, and was discharged October 1, 1943. He gave a history of nocturia even 
hour and hesitancy of 2 weeks’ duration. The prostate gland was slightly en¬ 
larged on rectal examination. The right lobe was larger and firmer than the 
left lobe. No residual urine was found. Cystoscopy revealed a small commissural 
bar and low grade hypertrophy of the lateral prostatic lobes. Blood counts, blood 
chemistry, and urinalysis were normal. The diagnosis was benign prostatic 
hypertrophy. Four grams of obstructing tissue were resected on September 22, 
1943. The postoperative course was uneventful, and the patient was discharged 
on the ninth postoperative day. He had no unusual complaints when seen in the 
out-patient clinic. Histologic examination of the resected tissue showed tubercu¬ 
lous prostatitis with chronic nonspecific infection. 

Ca*c 11. B. C.. a man 71 years of age. was admitted to the hospital on Janu¬ 
ary 5, 1947, and uas discharged February S, 1947. He had symptoms for only 

1 month. During this interval he had nocturia 5 times, a small stream and incon¬ 
tinence. The bladder was found to be distended to the umbilicus. The prostate 
gland was enlarged grade 14. The gland seemed fixed and contained a nodule 

2 cm. in diameter in the left lobe. The bladder was decompressed slowly, and 
the patient wa« given supportive therapy. Before surgery the blood chemistry, 
blood counts, and urinalysis were normal. Blood serum acid and alkaline phos¬ 
phatase determinations were within normal limits. The diagnosis was carcinoma 
of the prostate gland. On January 8, 1947. 13 gm. tissue were resected. Eight 
grams were removed at a second resection on January 29, 1947, because of 
exec'Mve amounts of residual urine. The postoperative course was marked by 
minimal reaction. The patient was discharged on the tenth postoperative day. 
He had 1 ounce of residual urine. Both surgical specimens were reported as 
tuberculous prostatitis associated with hyperplasia of the prostate gland. Routine 
po-toperative care was given in the out-patient clinic. Nocturia one time was 
hi' only persistent symptom. 


DISCUSSION 

I he salient feature' in the ca'c reports of these patients have been assembled. 
f f rcn<c ,0 *h° table' make' a few generalizations possible. 

io ace distribution of these patient' b comparable to any series of bladder 
m< o >'truction' although 4 of the 11 were under 50 vear< of age, which seems 
to t’<‘ a rather high percentage (table 1). 

w "f the 11 patient' volunteered that their symptom' were !c" than 0 
" !1 !' < ur:lU<m - Tlli ' hri, 'f interval 'cemed significant. Abo remarkable 

, ‘ m<M ,,f patients had irritable bladders and operation 

.. i , • h, 1 ."’ *. < ’ 0 the symptoms. I he amount of residual urine was 

, u 1 l ,,,u, ‘nt' only. One of the latter was admitted in acute retention 

1 ■ " nr h ul the paradoxical incontinence of an overflow bladder. 
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the fourteenth postoperative day, but he complained of severe bladder irrita¬ 
bility. Three weeks postoperatively, acute right epididymitis developed and 
responded without incident to the usual therapy. Scarring in the posterior 
urethra has been controlled with dilatations. At present, the patient is remark¬ 
ably improved but minimal dysuria persists. 

Case 7. A. R., a man 45 years of age, was admitted to the hospital on February 
15, 1948, and was discharged February 25, 1948. He gave a history of frequency, 
urgency, and a small stream for 1 year. The prostate gland was enlarged grade 
1|. There were no nodules or fixation. A firm area in the right base of the pros¬ 
tate gland was tender on palpation. Four ounces of residual urine were found 
on catheterization. The obstruction was found to be a glandular bar. Blood 
chemistry, blood counts, and urinalysis were normal. Four and one-half grams 
of obstructing tissue were resected on February 18, 1948. There was no rise in 
temperature. He was discharged on the seventh postoperative day. His im¬ 
mediate course was uneventful. The patient was seen in the office one and two 
months postoperatively. He had no complaints. No residual urine was present, 
and the urine was essentially normal. The pathological report was glandular 
hyperplasia and chronic tuberculosis of the prostate gland. See figure 1, D- 

Case 8. L. C., a man 65 years of age, was admitted to the hospital April 19, 
1948, and was discharged May 2, 1948. He had nocturia, dysuria, and urgency 
of 6 months’ duration. Rectal examination revealed that the prostate gland 
was enlarged grade 1. It was symmetrical and no nodules or fixation were noted. 
There was no residual urine. Cystoscopy revealed a posterior commissure and 
lateral prostatic lobes, grade 1. Blood chemistry, blood counts, and urinalysis 
were normal. The diagnosis was benign prostatic hypertrophj'. On April 21,1948, 
8 gm. of tissue were resected. Streptomycin therapy was started on the third 
postoperative day when the temperature was recorded at 105F. The tempera¬ 
ture gradient reached normal on the eighth postoperative day. Otherwise the 
postoperative course was not unusual and the early and late results were excel¬ 
lent. He was discharged on the twelfth postoperative day. This patient was 
seen in May 1950. At this time he mentioned that nocturia one time persisted. 
The resected tissue was reported as chronic tuberculosis and glandular hyper¬ 


plasia of the prostate gland. See figure 1, E. 

Case 9. C. S., a man 74 years of age, was admitted to the hospital on March 
3, 1948, and was discharged April 7, 1948. He was hospitalized because he had 
acute urinary retention of 24 hours’ duration. He had had sjunptoms of bladder 
neck obstruction for 5 or 6 years. The prostate gland was enlarged grade 4 and 
was benign on palpation. Blood chemistry and blood counts were normal. 9en 
to fifteen red cells per high power microscopic field were due to repeated cathe¬ 
terizations. The diagnosis was benign prostatic hypertrophy. On March 9, 1948, 
a primary suprapubic prostatectomy was performed. The prostate gland weighed 
150 gm. The temperature remained elevated for 6 days, but it fell to normal 
48 hours after instituting streptomycin therapy. The wound was dry on the 
fourteenth postoperative day, and the patient voided well. Subsequent care was 
administered by the patient’s home town physician. He reported that the 
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>atient recovered his strength and had no urinaiy symptoms. The pathological 
,tudy revealed marked glandular hyperplasia and chronic caseous tuberculosis 
jf the prostate gland. See figure 1, F. 

Case 10. J. G., a man aged 54, was admitted to the hospital on September 14, 
1943, and was discharged October 1, 1943. He gave a history of nocturia even* 
hour and hesitancy of 2 weeks’ duration. 4 he prostate gland was slight!} en¬ 
larged on rectal examination. The right lobe was larger and firmer than the 
left lobe. Xo residual urine was found. Cystoscopy revealed a small commissural 
bar and low grade hypertrophy of the lateral prostatic lobes. Blood counts, blood 
chemistry, and urinalysis were normal. The diagnosis was benign prostatic 
hypertrophy. Four grams of obstructing tissue were resected on September 22, 
1943. The postoperative course was uneventful, and the patient was discharged 
on the ninth postoperative day. He had no unusual complaints when seen in the 
out-patient clinic. Histologic examination of the resected tissue showed tubercu¬ 
lous prostatitis with chronic nonspecific infection. 

Case 11. B. C., a man 71 years of age, was admitted to the hospital on Janu¬ 
ary 5, 1947, and was discharged February 8, 1947. He had symptoms for only 

1 month. During this interval he had nocturia 5 times, a small stream and incon¬ 
tinence. The bladder was found to be distended to the umbilicus. The prostate 
gland was enlarged grade H. The gland seemed fixed and contained a nodule 

2 cm. in diameter in the left lobe. The bladder was decompressed slowly, and 
the patient was given supportive therapy. Before surgery the blood chemistry, 
blood counts, and urinalysis were normal. Blood serum acid and alkaline phos¬ 
phatase determinations were within normal limits. The diagnosis was carcinoma 
of the prostate gland. On January 8, 1947, 13 gm. tissue were resected. Eight 
grams were removed at a second resection on January 29, 1947, because of 
cxce-MVc amounts of residual urine. The postoperative course was marked by 
muumnl reaction. The patient was discharged on the tenth postoperative day. 
Be had 1 ounce of residual urine. Both surgical specimens were reported as 
tuberculous prostatitis associated with hyperplasia of the prostate gland. Routine 
pouoperative care was given in the out-patient clinic. Xocturia one time was 
his only persistent symptom. 


DISCUSSION' 

lhe salient features in the case reports of these patients have been assembled. 
>o crence to the tables makes a few generalizations possible. 

I k ago distribution of these patients j? comparable to any series of bladder 
no< o >-tructions although 4 of the 11 were under 50 veai> of age, which seems 
to be a rather high percentage (table l). 

* i\ of the 11 patient-- volunteered that their symptoms were less than f> 
I ”° I " 'j' { * ura, '°n. Ihis brief interval seemed significant. Al-o remarkable 

U . ■''' n '""' °f 'hese patients had irritable bladders and operation 

,! K n°ni«il to relieve the symptoms. The amount of residual urine was 
, , ~ I’- 1 " 0 !'!- only. One of the latter was admitted in acute retention 

<>t ur »nd the paradoxical incontinence of an ovotflow bladder. 
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Table 1 



NAME 

AGE 

SYMPTOMS 

DURATION 

| RESIDUAL 

1. 

I. S. 

79 

Nocturia, urgency, burning 

3 mos. 

0 

2. 

J. D. 

65 

Nocturia, dysuria 

Years 

120 cc 

3. 

P. L. 

44 

Nocturia, hesitancy 

3 wks. 

0 

4. 

M. C. 

49 

Nocturia, frequency 

1 mo. 

0 

5. 

C. C. 

48 

Backache, perineal discomfort 

Years 

0 

6. 

J. A. 

59 

Perineal discomfort, strictures 

Years 

0 

7. 

A. R. 

45 

Poor stream, urgenejq frequency 

1 yr. 

120 cc 

8. 

L. C. 

65 

Nocturia, urgency, dysuria 

6 mos. 

0 

9. 

c. s. 

74 

Acute retention, urgency 

6 yrs. 

— 

10. 

J. G. 

54 

Nocturia, hesitancy 

2 wks. 

0 

11. 

B. C. 

71 

Poor stream, nocturia, dribbling 

1 mo. 

Overflow 


Table 2 



RECTAL FINDINGS 

CYSTOSCOPIC FINDINGS 

DIAGNOSIS 

1. 

Slight enlargement—benign 

Median lobe 

B.P.H. 

2. 

Small and sclerotic 

Grade 2 bar 

Bar 

3. 

Grade 2, hard left lobe 

Commissure and laterals 

Ca. 

4. 

Grade 2, nodule in midline 

Grade 1 laterals 

Calculus 

5. 

Nodule in left lobe 

Commissure 

Ca. 

6. 

Nodule in right lobe 

None 

Ca. 

7. 

Firm and tender right base 

Commissure 

B.P.H. 

8. 

Grade 1, benign 

Commissure 

B.P.H. 

9. 

Grade 4, benign 

None 

B.P.H. 

10. 

Right lobe large and firm 

Commissure and laterals 

B.P.H. 

11. 

Nodule in left lobe 

Commissure and laterals 

Ca. 


Table 3 



SURGICAL PROCEDURE 

GRAMS 

PATHOLOGY 

1 . 

T.U.R. 

5 

Chronic tuberculous inflammation 

2. 

T.U.R. 

2 

Chronic tuberculous inflammation 

3. 

T.U.R. 

? 

Caseous tuberculosis and glandular hyperplasia 

4. 

T.U.R. 

15 

Caseous tuberculosis and glandular hyperplasia 

5. 

Perineal biopsj 7 * 

12 

Chronic tuberculous inflammation 

6. 

Perineal biopsy** 

40 

Chronic tuberculosis and glandular hyperplasia 

7. 

T.U.R. 

4.5 

Chronic tuberculosis and glandular hyperplasia 

8. 

T.U.R. 

8 

Chronic tuberculosis and glandular hyperplasia 

9. 

S.P. enucleation 

150 

Caseous tuberculosis and glandular hyperplasia 

10. 

T.U.R. 

4 

Chronic tuberculous inflammation 

11. 

T.U.R. 

21 

Chronic tuberculosis and glandular hyperplasia 


* T.U.R. 

** Perineal prostatectomy, 

A high incidence of asymmetry of the prostate gland was detected on rectal 
examination and ranged from the fibrous induration of chronic infection to the 
stony hardness of carcinoma or calculous disease. Carcinoma was diagnosed m 
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4 of the 11 patients although there was no elevation of either acid or alkaline 
phosphatase. Perineal biopsies were indicated in 2 of the 4 because the nodules 
were small, and radical perineal prostatectomy was considered for each of them. 
Both biopsies were reported as tuberculosis of the prostate gland (table 2). 
Cystoscopic findings were not suggestive of tuberculous infection. 

The surgical procedures used and the amounts of tissue removed are listed in 
table 6. Glandular hyperplasia was associated with the tuberculosis in 7 instances. 
Nonspecific prostatitis with contracture of the vesical neck was the dominant 
associated lesion in the other 4 patients. 

IVe did not recognize delayed healing or prolonged convalescence or any other 
unusual feature in the postoperative courses (table 4). The care of the surgical 

Table 4 



Immediate i 

■ ■ 1 

Late 

COMPLICATION'S 

P.O. D\Y 

1. 

Febrile 10 days 

! 

( 

! 

None 

17 

o. 

Normal 

I 

None 

14 

3. 

Normal 

Nocturia 4-5 i 

None 

17 

4. 

Febrile 7 days 

Stricture urethra 

Epididymitis 

13 

5. 

Normal 


None 

S 

G. 

Primary healing 

Stricture urethra 

Epididymitis i 

14 

7. 

Normal 


- 1 

2s one 

7 

s. 

Febrile 7 days 


None 

12 

9. 

Primary healing 


None 

! 14 

10. 

Normal 


None 

1 9 

11. 

Normal 


None 

1 


patients has been routine and the results are comparable with those secured 
nitli surgery on the benign prostate gland. 


SCMMARV 

Llevcn cases arc reported in which the patients were operated on to relieve 

' ar i cr neck obstruction. Tuberculous infection was found in each of the surgical 
specimens. 

1 ho oper.iti\ e results, both immediate and late, are discussed and are shown 
o )o comparable with results obtained in surgery of the benign prostate. 

. o unusual delays in healing or remarkable complications were recognized. 
, ir ”. 110 1 paticnts ' v!, ° Wcro operated on since the advent of streptomycin 

ol7ored' en C ° tltFC * of tiie (JniK ,,ut n0 conclusions regarding its routine use arc 

7 " • St., Chicago 2, III. 


iiufkiiknces 

b.: J. t ml., 18: till, l(r>7. 

" t ' T "’ ’ ■ N AM ’ ttoi.NioK . II. C.: Urology. Philadelphia: J. II. Lippinrott, 193$. 
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Table 1 



NAME 

ACE 

SYMPTOMS 

DUR VTION 

1 RESIDUE 

1 

1 . 

I. S. 

79 

Nocturia, urgency, burning 

3 mos. 

0 

2. 

J. D. 

65 

Nocturia, dysuria 

Years 

120 cc 

3. 

P. L. 

44 

Nocturia, hesitancy 

3 wks. 

0 

4. 

M. C. 

49 

Nocturia, frequency 

1 mo. 

0 

5. 

C. C. 

48 

Backache, perineal discomfort 

Years 

0 

6. 

J. A. 

59 | 

Perineal discomfort, strictures 

Years 

0 

7. 

A. R. 

45 

Poor stream, urgency, frequency 

1 vr. 

120 cc 

8. 

L. C. 

65 

Nocturia, urgency, dysuria 

6 mos. 

0 

9. 

C. S. 

74 

Acute retention, urgency 

6 vrs. 

— 

10. 

J. G. 

l ^ 

Nocturia, hesitancy 

2 wks. 

0 

11. 

1 B. C. 

1 71 

Poor stream, nocturia, dribbling 

1 mo. 

Overflow 


Table 2 



RECTAL FINDINGS 

CYSTOSCOPIC FINDINGS 

DIAGNOSIS 

1 . 

Slight enlargement—benign 

Median lobe 

B.P.H. 

2. 

Small and sclerotic 

Grade 2 bar 

Bar 

3. 

Grade 2, hard left lobe 

Commissure and laterals 

Ca. 

4. 1 

Grade 2, nodule in midline 

Grade 1 laterals 

Calculus 

5. 

Nodule in left lobe 

Commissure 

Ca. 

6. 

Nodule in right lobe 

None 

Ca. 

7. 

Firm and tender right base 

Commissure 

B.P.H. 

8. 

Grade 1, benign 

Commissure 

B.P.H. 

9. 

Grade 4, benign 

None 

B.P.H. 

10. 

Right lobe large and firm 

Commissure and laterals 

B.P.H. 

11. | 

Nodule in left lobe 

Commissure and laterals 

Ca. 


Table 3 



SURGICAL PROCEDURE 

GRAMS 

PATHOLOGY 

1 . 

T.U.R. 

5 

Chronic tuberculous inflammation 

2. 

T.U.R. 

2 

Chronic tuberculous inflammation 

3. 

T.U.R. 

? 

Caseous tuberculosis and glandular hyperplasia 

4. 

T.U.R. I 

15 

Caseous tuberculosis and glandular hyperplasia 

5. 

1 Perineal biopsy* 

12 

Chronic tuberculous inflammation 

6. 

Perineal biopsy** 

1 40 

Chronic tuberculosis and glandular hyperplasia 

7. 

T.U.R. 

4.5 

Chronic tuberculosis and glandular hyperplasia 

8. 

T.U.R. 

8 

Chronic tuberculosis and glandular hyperplasia 

9. 

S.P. enucleation 

150 

Caseous tuberculosis and glandular hyperplasia 

10. 

T.U.R. 

4 

Chronic tuberculous inflammation 

11. 

' T.U.R. 

21 

Chronic tuberculosis and glandular hyperplasia 


* T.U.R. 

** Perineal prostatectomy, 

A high incidence of asymmetry of the prostate gland was detected on iectal 
examination and ranged from the fibrous induration of chronic infection to t w 
stony hardness of carcinoma or calculous disease. Carcinoma was diagnose 
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4 of the 11 patients although there was no elevation of either acid or alkaline 
phosphatase. Perineal biopsies were indicated in 2 ot the 4 because ihe nodule* 
were small, and radical perineal prostatectomy was considered tor each o> them. 
Both bionsies were reported as tuberculosis of the prostate gland (table 2). 

Cystoscopic- findin gs were not suggestive ot tuberculous imection. 

The surgical procedures used and the amounts oi tissue removed are listed in 
table 3. Glandular hvperplasia was associated with the tuberculosis in i instances. 
Nonspecific prostatitis with contracture of the vesical neck was the dominant 
associated lesion in the other 4 patients. 

We did not recognize delayed healing or prolonged convalescence or any other 
unusual feature in the postoperative courses (table 4). The care oi the surgical 


Table 4 



CCXZST. 


VOiTSZlZ CJtJbs 

?.o. ri’ss 




1. 

Febrile 10 davs 


None 

17 

2 . 

Normal 


None 

14 

3 . 

Normal 

Nocturia 4-5 

None 

17 

_/ 

Febrile 7 days 

Stricture urethra 

Eoididvmitis 

13 

5. 

Xonnsl 


None 

s 

6. 

Primary healinc 

Stricture urethra 

Epididymitis 

14 

7. 

Normal 


None 

7 

s. 

Febrile 7 days 


None 

12 

Q. 

Primary healins: 


None 

14 

10 . 

Normal 


None 

9 


XormsI 


None 

10 


parents has been routine and the results are comparable with those secured 
with surgery on the benign prostate gland. 


SUXMART 

Eleven cases are reported in which the patients were operated on to relieve 

der neck obstruction. Tuberculous infection was found in eacb oi the sursical 
specimens. 

■TT 

-e ope ram e results, both immediate and late, are discussed and are shown 

' t0rn P 2 rable with results obtained in surgery of the benign prostate. 

-o unusual delays in healing or remarkable complications were recognized. 

_ _ IIT °‘ v ' !u " ~ patients who were operated on since the advent of streptomycin 

j c gi>en course* Oi <he drug but no conclusions reaardinsr its routine use are 

offered. 

7 W - Madison St.. Chicago 2 . III. 


tfi^T Hosp " 7:1S - 1942 - 

^ r0 *** IS: . 1 <> 27 . 

— D. X. and Rolxice. H. C.: Urology. Philadelphia: J. B. Lippineolt. 1935. 
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BLASTOMYCOSIS OF THE PROSTATE: CASE REPORT 
R. G. BUNGE and W. X. HARNESS 

From the Department of Urology. College of Medicine, Stale University of 
of Iowa, Iowa City, Iowa 

A mold-like fungus, Blastomyces dermatitidis, produces an infection called 
American blastomycosis. Two clinical types of infection are recognized: 1) 
cutaneous blastomycosis which responds to treatment, and 2) systemic blasto¬ 
mycosis, a highly fatal disease. The genito-urinary system is rarely involved. 1 

Our case is unusual in several respects: 1) The presenting complaint was 
pyuria and the fungus was first found microscopically in the wet prostatic 
secretion. 2) Xo cutaneous lesions were present although they did appear later. 
3) The patient has improved on iodide therapy although, initially*, pulmonary 
lesions were demonstrated, indicating the systemic form of the disease. 


UiOii ttbPUlU' 


R. H., a white man aged 57, employed as a salesman, came to the urological 
clinic complaining of painful and frequent urinations of 4 weeks’ duration. 
Ihere had been no difficulty in voiding, hematuria, or upper tract symptoma¬ 
tology • Past history was noncontributorv. 

Physical examination revealed a chronically ill white man with normal s kin , 
le head and neck were negative. The lungs contained many inspiratory wheezes. 
ie heart was normal in size, rhythm regular and without murmurs. Blood 
pressure was 110/G5. The abdomen and external genitalia were normal. Rectal 
examination indicated good sphincter tone and a moderated enlarged, firm, 

inegular, hot and tender prostate which, on pressure, yielded a greenish-yellow 
urethral discharge. J 

St ^ ies: Serology was negative; blood urea nitrogen 13.0 mg. 

’ hemoglobin 11.0 gm.; red blood cells 4.1 million; white blood cells 

power fielrUv' fi ^ 4 -°’ albumin and sugar negative; microscopic, each low 

could be found Th/n white blood ceUs and an occasional blastomycete 

blood cells inrl in f, r °' atlC secretlon microscopically was loaded with white 

Auid and ZlZ y blaSt ° m . yCeteS Were f0Und <&■ Cultures of the prostatic 
ana sputum were positive for the organism. 

which riiowed'Ottered 1101 -? 6 ' 1 r™™ 1 excretor T urograms and a chest film 
The patient was nl “‘bary ] esions interpreted as blastomvcotic in type, 
massage was not recom^ '7 P° tassiura Iodlde and antibiotic therapy. Prostatic 
His bladder irritation T^n" °i possibilit - v of spreading the process. 
He continued on the i w!? 11 ? 3 and he became more comfortable, 

lesions proven t , , ° dlde thera Pf and 5 months later developed cutaneous 

seven months later^ ^ gradualI >' “Proved. Then 
Persisted to the present ^ ^ r ’ ght e E idid Y mit is which has 

Fourteen months later, he was taking 600 drops of saturated solution of 

r,,n> D - S - and D. T, Am. Rev. Tuberc, 39: 275,1939. 



262 


WILLIAM J. BAKER AND EDWIN C GRAF 


Greenberger,A J Quait Bull Sea View Hosp , 7: 123, 1942 

Greenberger, A J , Monroe, E and Winch, Julius N Quart Bull Sea View Hosp , 
5: 161, 1910 

Greenberger, A J , Greenberger, M G and Alexander, H Quart Bull Sea View 
Hosp , 1: 425, 1936 

Inoll, I S Ann Surg , 62: 473, 1915 

Lattimer, J Iv J Uiol , 59: 326, 1948 

Litvak, H Quart Bull Sea Viev Hosp , 7: 127, 1942 

Lloyd, F , Batjmrucker, G and Stonington, 0 Suig Clinics North Amer , 28: 1639, 
1948 

Lohsley, O S and Duff, J Ann Suig , 91: 106, 1930 

Lowsley, O S and Kinwin, T J Clinical Uiolog\ Baltimore Williams and Wilkins, 
1944 

McKenna, C H Tuberculosis of the uiogemtal tiact In Goldberg Clinical Tuberculo¬ 
sis Philadelphia F A Davis, 1947, pp H69 
Moore, RAJ Urol , 37: 372, 1937 
Muehsam, E Quart Bull Sea View Hosp , 9: 25, 1947 
Nesbit, R M and Linn, J M J Uiol , 61: 766,1949 
Rathbun, N P J Urol , 67: 285, 1947 
Scott, W W J Urol , 12: 515, 1924 
Sr\ eaney, H C J Uiol , 29: 217, 1933 

Tanner, F H and McDonald, J R Atch Path , 36: 35S, 1943. 

Walker, G Johns Hopkins Hosp Rep , 16: 1, 1911 
Warres, H L J Urol , 60: 260, 1948 



The Journal of Urology 
Vol. C6, No. 2, August 1951 
Printed in U.S A. 


BLASTOMYCOSIS OF THE PROSTATE: CASE REPORT 

R. G. BUNGE axd W. N. HARNESS 

From the Department of Urology, College of Medicine, State University of 
of Iowa, Ioiva City, Iowa 

A mold-like fungus, Blastonyces dermatitidis, produces an infection called 
American blastomycosis. Two clinical types of infection are recognized: 1) 
cutaneous blastomycosis which responds to treatment, and 2) systemic blasto- 
nycosis, a highh - fatal disease. The genito-urinaiy S 3 7 stem is rarely involved. 1 

Our case is unusual in several respects: 1) The presenting complaint was 
pyuria and the fungus was first found microscopicalh r in the wet prostatic 
secretion. 2) No cutaneous lesions were present although the 3 ' did appear later. 
3) The patient has improved on iodide therapy although, initial^, pulmonary 
lesions were demonstrated, indicating the S3'stemic form of the disease. 

CASE REPORT 

R. H., a white man aged 57, emplo 3 r ed as a salesman, came to the urological 
clinic complaining of painful and frequent urinations of 4 weeks’ duration. 
There had been no difficult 3 ’ in voiding, hematuria, or upper tract S 3 Tnptoma- 
tology. Past histoiy was noncontributory. 

Physical examination revealed a chronicall 3 r ill white man with normal skin. 
The head and neck were negative. The lungs contained man 3 r inspiratoiy wheezes. 
The heart was normal in size, rhythm regular and without murmurs. Blood 
pressure was 110/05. The abdomen and external genitalia were normal. Rectal 
examination indicated good sphincter tone and a moderatel 3 r enlarged, firm, 
irregular, hot and tender prostate which, on pressure, 3 r ielded a greenishyellow 
urethral discharge. 

Laboratory studies: Serolog 3 r was negative; blood urea nitrogen 13.0 mg. 
per cent; hemoglobin 11.0 gm.; red blood cells 4.1 million; white blood cells 
15,000; urinah'sis—pH 4.5, albumin and sugar negative; microscopic, each low 
power field was loaded with white blood cells and an occasional blastonycete 
could be found. The prostatic secretion microscopically was loaded with white 
ood eeds an d man 3 r blastonycetes were found (fig. 1). Cultures of the prostatic 
mu and sputum were positive for the organism. 

Cxarn inations included normal excretory urograms and a chest film 
" 1 Crowed scattered miliaiy lesions interpreted as blastomvcotic in t 3 ’pe. 

ie patient was placed on potassium iodide and antibiotic thenqyy. Prostatic 
massage was not recommended in view of the possibilit 3 ’ of spreading the process, 
is ) adder irritation gradually subsided and he became more comfortable, 
e continued on the iodide therapy and 5 months later developed cutaneous 
esions proven to be blastomycotic by biopsy. These gradually improved. Then 

oeJln?? . atCT he devclopcd si S ns of chronic ri ght epididymitis which has 
persisted to the present time. 

ourteen months later, he was taking 600 drops of saturated solution of 

art'm, I). S. and Smith, D. T.: Am. Rev. Tuberc., 39: 275, 1939. 

2G3 
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potassium iodide daily without discomfort. He complained of occasional bouts 
of bladder irritation with pyuria, some tenderness in the right sciotal contents, 
but felt that his general health was better. Chest x-raj's have shown slight 
improvement in the pulmonary lesions. 



Fig 1 Photomicrograph of vet prostatic secretion shoving double retractile blastomy- 
cetes 


COMMENT 

Moore and Iialpem reported a case of prostatic blastomycosis which developed 
cutaneous lesions following bi-weekly prostatic massages by a physician. 2 In 
our case, we advisedly did not institute local massage and yet cutaneous lesions 
developed. However, the patient has general^ improved on iodide therapy and 
we were reluctant to advise surgical extirpation of the epididymal focus, fearing 
further systemic spread. 3 Intermittent courses of various antibiotic agents have 
controlled the severity of the pyuria. 


2 Moore, M andHalpern, L K J Urol ,60:612,1948 

3 Jacobson Jr C E.andDockerty, M B .J. Urol ,50:237,1943 
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HEMOSTASIS IX TRANSURETHRAL RE3ECTIOXS: THE USE OF 
ADREXALIX-HYALUROXIDASE AHXTURE 


WILLIAM BATTRYS 


From the Uroloaic Service of The Guthrie Clinic. Satire, Pa. 


Intraprostatic injection of hemostatic drugs was first described by Emmett. 
He later discarded the procedure with the comment that it was not satisfactory 
for transurethral operations as practiced at The Mayo Clinic and he also stated 
that the method added an element of danger. Xesbit does not advocate the 
measure. In his opinion secondary vascular relaxation deprives it of all value. 

Creevy presented his experiences in a preliminary report and enumerated its 
manifold advantages. Almost eight years have elapsed since Crevy s paper was 
published and few pertinent items have appeared in the literature since fhen. 
In spite of conspicuous numerous advantages, the procedure, in our opinion, 
has not been accepted with the degree of appreciation it merits. In this paper 
we propose to stress Dr. Creevy’s observations and to present our own experience 
noth a somewhat altered technique. 

Any measure which reduces bleeding facilitates and expedites transurethral 
resections. The type of patient subjected to this operation requires the mildest 
possible postoperative reaction and a smooth convalescence, which are best 
achieved when bleeding is controlled. On the other hand, technical advantages to 
the operator are obvious. 

I asoconstrieting properties of adrenalin are employed to produce hemostasis. 
Hie drug is mixed in a suitable menstruum and injected into the substance of 
the prosrate. IVe have found adrenalin to be most desirable because it is least- 
dangerous since vasoconstriction is peripheral. Coronary vessels undergo dilata¬ 
tion under its influence. Addition of pitressin. as recommended by Creevy. adds 
an element of danger since coronary vessels undergo constriction with this drug. 
Both Emmett and Creevy experimented with pituitrin. Because of attendant 
set ere systemic reactions, it was classified as exceedingly hazardous. Creevy 
found no benefit from vitamin K. hypertonic saline, koagamin. calcium salts or 
fibrinogen. 


The formula we have found admirably sufficient is composed of 1 cc of 1-1000 
adrenalin and 100 TRC (turbidity reduction units) of hyaluronidase in 100 cc 
saline. These aibstances are compatible and dissolve readily. 

In the average patient. 10 cc of this mixture is injected into each lobe of the 
prostate with a long needle through a Braasch evstoseope. Only one point of 
ln Jft<)on t-- necessary in each lobe. The total amount represents about three 
0 ! adrenalin and thirty units of hyaluronidase. 

Hyaluronidase has been added to the solution because of its "spread factor.” 
riT J ' an enz ' TOe obtained from bonne testes and it has the property 

>.'< resizing hyaluronic acid, one of the intercellular cement substances of 

^ 5 °"' American Urological Association. Bob 
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connective tissue. This enzyme is also an important constituent of snake venom 
and, because of the spreading effect, the toxin acts so rapidly after a reptile bite. 

Therapeutically, it is used to augment absorption of fluids given subcutan¬ 
eously. We have found it useful in making urograms in infants and young children 
when necessary to administer the dye intramuscularly or subcutaneously. No 
associated systemic reaction occurs irrespective of dose. 

The spreading power can be demonstrated by injecting neo-iopax into the 
prostate with hyaluronidase. In the first film (fig. 1 , A), the dye without the 
enzyme is seen to remain in a circumscribed area, while in the second study it 
is spread over the entire base of the bladder (fig. 1,5). Both studies were made 
with the same amount of dye and the same interval between injection and the 
x-ray. The glands used for the demonstration were appraised as approximately 
the same in size and consistency. 



Fig. 1. A, injection of neo-iopax without hyaluronidase. B, injection after hyaluroni¬ 
dase. 


When the vasoconstricting solution is introduced, a blanching is noted im¬ 
mediately. The position of the needle must be verified. If blood is aspirated, 
another point is selected. As the fluid is injected a certain resistance is noted 
and if it enters too freely, the needle has been passed through the entire sub¬ 
stance of the gland and again the position must be altered. The bulk of the 


injected mixture does not distort the field. 

Spreading of the active substance gives a wider and more effective distribution 
of the vasoconstricting ingredient. The result is much better than one produced 
by using multiple points of injection. We have used both Dr. Creevey 's formula 
and our own and we find the latter is superior in the desired effect. Only two 
points of injection are necessary and hemostasis involves the entire gland. 

After each 5 cc of injected solution, blood pressure reading is made. Any ele¬ 
vation occurs immediate^ and if a substantial rise above nonnal is noted, the 
patient is given amyl nitrite to inhale. This procedure invariably restores the 
normal level in a moment, and it has a tendency to remain there. Further injec¬ 
tion of constricting solution is continued. 



HEMOSTASIS IN TRANSURETHRAL RESECTIONS 


267 


Following the usual drop in pressure with spinal anesthesia, the injected solu¬ 
tion can be used to restore the difference. In an experience of over 400 such in¬ 
jections, we have never found any alarming reactions. 

After administering the medication, the Braasch cystoscope is replaced with 
the resectoscope. Very little time is lost in the change-over. Although the injec¬ 
tion can be made with the needle attachment of the McCarthy instrument, it 
is more difficult to manipulate. Furthermore, the needle attachment is not 
designed to be introduced into the Nesbit resectoscope, which we prefer to use. 

Another maneuver is to introduce a ureteral catheter through a biops 3 r needle 
by way of the perineum. In this manner, fractional doses are added as necessary. 
Recently, we have chosen to remove the larger hypertrophies by the retropubic 
method. Prostates appraised as over 70 grams are approached by the open 
method. 

The length of time hemostasis remains, varies with different patients. Al¬ 
though tlie field is absolutely bloodless for only 12 to 15 minutes, hemostasis 
remains to a satisfactory degree for as long as 40 minutes. In a small number of 
instances, the result is almost negligible. Just why, I don’t know. A few patients 
are sensitive to adrenalin and this is observed after the first 5 cc of the mixture 
is administered. These individuals begin to breath rapidly and complain of a 
consciousness of a severe heart pounding. Such a reaction precludes further in¬ 
jection. We have observed no other contraindications. If the gland is of modest 
size or if the pressure has a tendency to rise abruptly, only 5 cc are injected into 
each lobe. 


In spite of the amount of tissue resected, hemorrhage is comparatively small 
compared to resections which are done without intraprostatic injections. A 300 
cc blood loss is quite high and unusual. Occasionally, in larger glands, a loss of 
o cc per gram is noted; loss in larger glands is 3 to 4 cc per gram. In observa¬ 
tions on bleeding during resections in 92 cases of prostatic obstruction, Nesbit 
found 4 to 1254 cc for an average of 8.4 cc per gram. Pilcher in a similar study 
noted an average loss of 29 cc per gram. In our own experience, with 132 cases 
before the use of hemostatic substances, the loss measured 11 cc per gram. In 
argei glands, of course, per-gram-loss is always higher. In the more numerous 
small glands, hemostasis is particularly effective. In the hands of the less dextrous 
opeiatoi, even small resections are attended with considerable blood loss. 

About one third of all resections weigh a maximum of 15 gm. About 90 per 
cent weigh 70 gm. or less. Over one half weigh a maximum of 30 gm. and about 
pci cent weigh up to 50 gm. These figures are adduced from our own expe¬ 
rience and from reports in the literature. 

c Ini reviewing the size of obstruction encountered, in our opinion hemostatic 
° u ion is applicable in at least 80 per cent of all prostatic transurethral opera- 
ions . ma g ands weighing a maximum of 15 gm. may be removed with a blood 
. . . (vs * ' an cc. This, of course, means one third of resections can be done 
a most negligible loss of blood. Furthermore, a substantial number of 
1 °, ' l CS 'J ,c ' p 1 V T '° 30 gm- and these too may be resected with a small amount 
.- , ln ? rr '‘I*’ 0- * ls unus ual to lose more than 2 cc per gram in grade 1 resec- 
• - nj oss up to 30 cc is negligible, consequently resections in which the 
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connective tissue. This enzyme is also an important constituent of snake venom 
and, because of the spreading effect, the toxin acts so rapidly after a reptile bite. 

Therapeutically, it is used to augment absorption of fluids given subcutan¬ 
eously. We have found it useful in making urograms in infants and 3 r oung children 
when necessary to administer the dye intramuscular^ or subcutaneously. Xo 
associated systemic reaction occurs irrespective of dose. 

The spreading power can be demonstrated by r injecting neo-iopax into the 
prostate with hyaluronidase. In the first film (fig. 1, A), the dj r e without the 
enzyme is seen to remain in a circumscribed area, while in the second study it 
is spread over the entire base of the bladder (fig. 1, B ). Both studies were made 
with the same amount of dye and the same interval between injection and the 
x-ray. The glands used for the demonstration were appraised as approximately 
the same in size and consistency. 



dase. 

When the vasoconstricting solution is introduced, a blanching is noted im 
mediately. The position of the needle must be verified. If blood is aspirate , 
another point is selected. As the fluid is injected a certain resistance is note 
and if it enters too freely, the needie has been passed through the entire su) 
stance of the gland and again the position must be altered. The bulk o e 


injected mixture does not distort the field. . 

Spreading of the active substance gives a wider and more effective dis n u i 
of the vasoconstricting ingredient. The result is much better than one pro uce 
by using multiple points of injection. We have used both Dr. Creevey’s oimr ^ 
and our own and we find the latter is superior in the desired effect. C J 
points of injection are necessary and hemostasis involves the entire g an • 

After each 5 cc of injected solution, blood pressure reading is ma e. 
vation occurs immediately and if a substantial rise above norma isno>, ^ 
mtient is given amyl nitrite to inhale. This procedure mvana y . . 

nom j level in a moment, and it hat a tendency to remain there. Further mjec- 

tion of constricting solution is continued. 
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Following the usual drop in pressure with spinal anesthesia, the injected solu¬ 
tion can be used to restore the difference. In an experience of over 400 such in¬ 
jections, we have never found any alarming reactions. 

After ad minis tering the medication, the Braasch cystoscope is replaced with 
the resectoscope. Very little time is lost in the change-over. Although the injec¬ 
tion can be made with the needle attachment of the McCarthy instrument, it 
is more difficult to manipulate. Furthermore, the needle attachment is not 
designed to be introduced into the Xesbit resectoscope, which we prefer to use. 

Another maneuver is to introduce a ureteral catheter through a biopsy needle 
by way of the perineum. In this manner, fractional doses are added as necessary. 
Recently, we have chosen to remove the larger hypertrophies by the retropubic 
method. Prostates appraised as over 70 grams are approached by the open 
method. 

The length of time hemostasis remains, varies with different patients. Al¬ 
though the field is absolutely bloodless for only 12 to 15 minutes, hemostasis 
remains to a satisfactory degree for as long as 40 minutes. In a small number of 
instances, the result is almost negligible. Just why, I don’t know. A few patients 
are sensitive to adrenalin and this is observed after the first 5 cc of the mixture 
is administered. These individuals begin to breath rapidly and complain of a 
consciousness of a severe heart pounding. Such a reaction precludes further in¬ 
jection. We have observed no other contraindications. If the gland is of modest 
size or if the pressure has a tendency to rise abruptly, only 5 cc are injected into 
each lobe. 

In spite of the amount of tissue resected, hemorrhage is comparatively small 
compared to resections which are done without intraprostatic injections. A 300 
cc blood loss is quite high and unusual. Occasionally, in larger glands, a loss of 
o cc per gram is noted; loss in larger glands is 3 to 4 cc per gram. In observa¬ 
tions on bleeding during resections in 92 cases of prostatic obstruction, Xesbit 
found 4 to 1254 cc for an average of 8.4 cc per gram. Pilcher in a similar study 
noted an average loss of 29 cc per gram. In our own experience, with 132 cases 
icfoie the use of hemostatic substances, the loss measured 11 cc per gram. In 
argei glands, of course, per-gram-loss is always higher. In the more numerous 
• mall glands, hemostasis is particularly effective. In the hands of the less dextrous 
operator, even small resections are attended with considerable blood loss. 

About one third of all resections weigh a maximum of 15 gm. About 90 per 
cent weigh 70 gm. or less. Over one half weigh a maximum of 30 gm. and about 
per cent weigh up to 50 gm. These figures are adduced from our own expe¬ 
rience and from reports in the literature. 

s In reviewing the size of obstruction encountered, in our opinion hemostatic 
Ut,0 J' s applicable in at least SO per cent of all prostatic transurethral opera- 
o- maII Iands weighing a maximum of 15 gm. may be removed with a blood 
, ° than 30 cc ‘ Thi<; - of course, means one third of resections can be done 

n n',7, t a 1 negligible loss of Wood - Furthermore, a substantial number of 

- ate, weigh up to 30 gm. and these too may be resected w ith a small amount 
tjo imorrhagO; II unusual . to lo " e mor <* than 2 ec per gram in grade 1 resec- 
• - n\ o,< up to 30 ec i« negligible, consequently resections in which the 
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2(38 

weight is not above 30 gm. can be performed with an insignificant amount of 
bleeding, this degree of hemorrhage neither interferes with the operation nor 
does it tax the patient. On the other hand, bleeding can be active and quite 
annoying even in the small resections, without the aid of hemostasis. 

The following charts show blood loss recorded with and without intraprostatic 
injection in glands of various sizes: 


With Hemostatic Injection 


No. of resections 

Amount of tissue 

Blood loss 

28 

Up to 15 gm. 

All less than 30 cc 

30 

16 to 30 gm. 

Only 5 above 30 cc 

36 

31 to 75 gm. 

4.5 cc per gram 

100 Total 




Without Hemostatic Solution 


36 

Up to 15 gm. 

5.2 cc per gram 

24 

16 to 30 gm. 

0 cc per gram 

40 

31 to 100 gm. 

12.4 cc per gram 

100 Total 




In the hands of the more skillful operator, blood loss in resections weighing 
up to 30 gm. represents only a small one even without hemostatic agents, but 
this is not universally so. Observation in glands weighing 30 gm. without intra¬ 
prostatic injection revealed 9.4 cc per gram blood loss among 44 such prostates. 
With the use of hemostatic solution, under similar conditions, average loss was 
approximately 1.2 cc per gram. 

Use of hemostasis will depend on individual experience and proficiency. The 
expert transurethral resectionist spurns the idea because he is able to work 
rapidly and to efficiently control bleeding while operating on modest sized re¬ 
sections. We take no issue with the premise that the best way to control bleeding 
is by coagulation. Since a substantial number of transurethral vesectionists do 
not fall into the expert class, use of hemostasis will expedite the operation even 
in smaller prostates. 

Advantages of this method are obvious. These older men undoubtedly are 
much more sensitive to attendant reactions following loss of large amounts of 
blood. Morbidity is definitely reduced. 

To the operator, advantages of an almost bloodless field are numerous. Fre¬ 
quent and prolonged interruption of the operation to coagulate bleeders is not 
required. The operative field may be viewed through a relatively clear medium 
and tissues more easily identified. It is unnecessary to appraise the prostatic 
area through a heavy red fog. 

The height of the percolator can be held at a minimum level above the patient 
and a smaller amount of irrigating fluid is required. Such conditions reduce 
tendency toward excessive intravascular hemolysis. Determinations of bemo- 
globinemia by the Evelyn electronic colorometer show only a small degree of 
intravascular hemofysis when the hemostatic agent is used. This fact is not so 
important now that glycine and 4 per cent glucose have almost entirely replaced 
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distilled water as irrigating agents. Necessity for postoperative transfusions is 
notably reduced. 

The question naturally arises about, secondary relaxation. We have observed 
neither more nor less postoperative bleeding than without use of hemostasis. 
Secondary vascular relaxation has not been a deterring factor in our hands. 
Bleeders are treated in the usual manner as hemostasis relents. 

An issue may also arise about tbe use of the “spread factor” substance in 
carcinomatous glands. Although we have nothing of a definitive nature to offer 
along this line, so far we have observed nothing in the way of a discouraging 
effect. Theoretically, the transurethral procedure itself might be condemned 
because of such potential tendencies; however, empirically, results do not sub¬ 
stantiate the contention. 


SUMMARY 

The advantages of hemostasis during transurethral resections are discussed. 
Experiences with a new hemostatic solution containing hyaluronidase is 
described. 

The resulting blood loss in resections of various sizes with and without hemo¬ 
static solution are tabulated. 
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RUPTURE OF THE TESTICLE 
LOWE A IN E. McCEEA 

Traumatic rupture of the testicle without laceration of the scrotal skin is a 
rare condition. 

A review of the literature has revealed a total of 12 previously reported cases. 
The first case was presented by Cotton in 1906. Since that time the reports of 
the remaining 11 cases have sporadically appeared in the literature. A thirteenth 
case is herein reported. Little mention is made of the condition in our texts. No 
reference could be found as to what procedure was considered to be the proper 
method of surgical management. An analysis of the presented cases show that 
8 were treated by orchiectomy and 4 were treated by closure of the tunica albu¬ 
ginea. Rupture of the testicle when mentioned in our texts is discussed under 
the subject of contusions. Terrillon and Suchard, in discussing the subject, 
divide testicular injury into three types: those in which there are disseminated 
capillary hemorrhages between the seminiferous tubules; those in which the 
hemorrhages are the size of a pea to that of a cherry, and lastly those in which 
the tunica albuginea itself is ruptured with bleeding into the tunica vaginalis. 
It is the last type that is to be considered. It is believed that the condition is of 
sufficient importance to be considered as an individual clinical entity. An analysis 
of the previously reported cases shows the defect in the tunica albuginea to be 
quite extensive. The testicular tubules are herniated within the tunica vagi¬ 
nalis. In some instances the testicular substance was completely shattered. 
In others the testicular substance was intact but protruded through a tear or 
rent in the tunica albuginea. 

The testicles, suspended and protected as they are, are seldom traumatized 
but occasionally are subject to direct force or sudden pressure. An analysis of 
the 13 cases to be found in the literature disclosed that all cases of trauma were 
caused by impacks of a direct nature. Further analyzing the nature of the acci¬ 
dent of the reported cases, it would appear that in all the cases the blow was 
directed upward or obliquely upward. A blow directed in this manner would 
cause the testicle to be impinged between the symphysis pubis or the thigh and 
the striking object, regardless of its nature. This may be clearly seen in an anal¬ 
ysis of table 1. In not a single instance in which rupture was reported was the 
scrotum or testicle struck by a soft object. In every instance pain was an imme¬ 
diate symptom. It is interesting to note that the age at which the accident oc¬ 
curred was during the span of life of greatest physical activity, the youngest 
being 8 years and the oldest 49 years of age. The average age was 23 years. It 
is recognized that the testes are remarkably sensitive to slight trauma. I rivial 
injuries to the testes (without rupture) are frequently associated with nausea, 
vomiting or even shock. It was surprising in an analysis of the cases presented 
to find only 3 instances of shock. It is interesting to note that shock when pres¬ 
ent in instances of rupture of the testicle was evident to a minor degree. 1 he 
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Table 1 


■an 

91 

ACCIDENT 

PAIN 

SHOCK 

SWELLING 

VOMITING 

OPERATION 

Cotton, 

1906 

47 

Struck 

with 

baseball 

Immedi¬ 
ate then 
subsided 

Immedi¬ 

ate 

Slight 

Increas¬ 

ing 

Yes 

Orchiec¬ 

tomy 

Malapert, 

1916 

17 

Kicked by 
horse 

Immediate 

Severe 

No 

Hydro¬ 
cele, 1 
month 

No 

Bottle op¬ 
eration 

Campbell, 

1937 

S 

Fell 

astride 

foot 

board of 
bed 

Marked 

No 

Yes 

Not men¬ 
tioned 

Suture of 
tunica 
albu¬ 
ginea 

Navarrette 

1937 

30 

Fell 

astride 

metal 

hand 

rail 

Slight 

No 

Increas¬ 

ing 

Not men¬ 
tioned 

Orchiec¬ 

tomy 

Navarrette 

1937 

27 

Struck by 
belt 
buckle 

Intense 

No 

Increas¬ 

ing 

Not men¬ 
tioned 

i Orchiec¬ 
tomy 

Castro, 

1910 

16 

Struck by 
knee 
playing 
football 

Severe ra¬ 
diating 
pain 

No 

Yes 

I No 

Orchiec¬ 

tomy 

Castro, 

1940 

27 

Blow to 
scrotum 
t\ hile 
playing 
football 

Severe 

pain 

No 

No 

No 

Orchiec- 

tom3’ 

Scjournet, 

1944 

21 

Kicked in 
scrotum 

Immedi¬ 
ate but 
subsided 

Yes 

Gradual 

No 

Orchiec- 

toinj- 

Counsellor 

and 

Pratt, 

1944 

17 

Struck 

during 

basket¬ 

ball 

game 

Slight 

No 

Gradual 

swell¬ 

ing 

No 

Closure 

tunica 

albu¬ 

ginea 

Wesson, 

191G 

41 

• Struck by 
handle 
of sledge 
hammer 

Immedi¬ 

ate 

Slight 

Gradual 

No 

Closure 

tunica 

albu¬ 

ginea 
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Table 1 —Continued 


NAME 

ACE 

ACCIDENT 

PAIN 

SHOCK 

SWELLING 

VOMITING 

OPERATION" 

Senger, 

1947 

28 

Kicked in 

scrotum 

Tender¬ 

ness 



■J 

Orchiec¬ 

tomy 

Senger, 

1947 

16 

Kicked 
by horse 

Severe 

No 

Gradual 

in¬ 

crease 

No 

Orchiec¬ 

tomy 

McCrea, 

1950 

16 

Struck by 
baseball 

Pain im¬ 
mediately— 
lasted 1 
hour 

No 

Gradual 

No 

Modified 

bottle 

opera¬ 

tion 


shock was immediate, slight, temporary. The ease presented by Cotton is the 
only one which developed immediate shock and vomiting following trauma. 

The symptoms universally portrayed by patients having traumatic rupture 
of the testicles were immediate pain, which usually subsided, followed by grad¬ 
ual increasing swelling of the scrotum. The usual preoperative diagnosis made 
was that of an hematocele. Such a diagnosis was made due to continuous bleeding 
with increasing size of the scrotum. The diagnosis of hematocele has been made 
frequently by surgeons and urologists for many years. Any number of these 
cases could well have been rupture of the testicle but apparently stopped bleed¬ 
ing and were followed by gradual resolution. These cases were lost and the end 
results will never be known. Whether atrophy of the testicle ultimately occurred 
or glandular acitivity normally continued cannot be ascertained. It is the writ¬ 
er’s conviction, since observing the case to be presented and after having ana¬ 
lyzed the previously reported cases, that the scrotum should be surgically 
opened and the testicle should be examined in every instance in which there is 
a histoiy of trauma and in which a diagnosis of a hematocele is made. 

It is further interesting to note that in 4 instances the tunica albuginea was 
closed by suture and the testicle permitted to remain. Campbell stated that 
atrophy of the testicle was not apparent in his case 7 years following surgery. 
This is in direct contrast to the statement of Reclus who dogmatically state 
that when the torn tunica albuginea was sutured and not removed, atrophy o 
the testicle occurred within 6 weeks. It is regrettable that the end results of the 
other 3 cases in the literature were not mentioned. 


CASE REPORT 

T. R., a 16 year old white boy was struck by a thrown baseball on June 11, 
1950. The ball struck the ground, bounced and struck the scrotum. The accident 
happened about 3 o’clock in the afternoon. He immediately became nauseated 
but did not vomit. There was no evidence of shock. He experienced slight^pain 
in the right testicle, which pain continued for about 1 hour. He walke iome 
without discomfort and ate a normal evening meal. He noticed that upon re¬ 
moval of his jockey shorts the pain recurred. He retired about 9:30 p.m., bu 
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was unable to sleep because of constant pain in the testicle. There was a slight 
swelling of the scrotum. He went to school as usual the next day. He stated he 
was comfortable as long as the testicles were supported or not compressed by 
his clothing in any way. He was unable to sleep that night because of dull, 
constant pain in the testicle. The swelling was relatively the same as 24 hours 
previously. 

He was seen 48 hours after the accident by his family physician. At that 
time there was a globular mass about the size of a small orange in the scrotum. 
The testicle was palpable above the mass and was somewhat tender to palpa¬ 
tion. He was treated by hot sitz baths and the use of a scrotal suspensory He 
did not complain of any further pains. He played baseball on several occasions, 
was swimming and diving on 2 occasions and worked as a janitor’s assistant for 
several days. The swelling within the scrotum gradually increased. 

Wien first seen on June 27, 1950, there was a mass in the scrotum about the 
size of a large orange. The mass was not translucent. The testicle was palpable 
above the mass and tender to palpation. 

On July 10, 1950, one month following the accident, the scrotum was opened 
anc a arge quantity of blood was evacuated from the tunica vaginalis. An area 
ocapi an bleeding on the wall of the tunica vaginalis was observed and ligated. 

ie tunica albuginea presented a transverse rupture about 4 cm. in length, 
lhere w-as no evidence of bleeding from the testicle. It was impossible to satis- 
ac on jo ose the rent in the tunica albuginea without making excessive pres- 

“ , t f t > c “ lar substan ce. The tunica vaginalis was partially resected and 
e bottle operation” done. Recovery was uneventful. 

coxci.usioxs 

“ported“The 1 mZ't» r r f the “ pre>e "" ,d maki ° S ,te thirlee °* h 

rxJnTb ° f , the \l Cases refiect t!le ‘OT* 01 symptomatology of 

shock is not am SweUmg of the scrotum due to a hematocele. Severe 

in but 3 instance ° f rUPtU ’' e ° f the testicIe ‘ Miid shock noted 

AtrnnW u he 13 CaSCS re P orted in the literature. 

in the treatment 6 oTn^u al " ayS foll °"; conservati ve surgical measures 

■p rupture of the tunica albuginea 

to tim^mtum oH^cont 011 f thet ? i f e are ad ™edin every instance of trauma 
occurs. 6ntS m " llcb a hematocele immediate^ or gradually 

1930 Chcstnut SL, Philadelphia, Pa. 
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TORSION AND RUPTURE OF AN INTRA-ABDOMINAL SEMINOMA 

MORRIS D. CHARENDOFF, HARRY C. BALLON AND MORRIS A. SIMON 

From the Department of Surgery and Laboratories, Jewish General Hospital, Montreal, 

Quebec, Canada 

It has been estimated by Campbell that in 20 per cent of all cases of crypt¬ 
orchidism the testis does not leave the abdomen. A testis so situated may be 
occupied by a new growth. It may be recognized clinically on occasions particu¬ 
larly when torsion occurs. We wish to report such a case and to review the 
literature on the subject. 

CASE REPORT 

M. G., a man aged 38, was admitted to The Jewish General Hospital on 
February 17, 1949, complaining of cramp-like peri-umbilical pain of 3 days’ 
duration. His temperature was 101F, the pulse rate 112 per minute. His abdo¬ 
men was everywhere moderatety sensitive. Tenderness was most marked in the 
right lower quadrant, which was occupied by a mass. Here there was defense 
musculaire. The left scrotum was empty. The leukocytes numbered 13,000 per 
cubic millimeter, the hemoglobin was 61 per cent. The preoperative diagnosis 
was acute suppurative appendicitis with perforation and localized abscess forma¬ 
tion. 

Under spinal anesthesia, the mass already referred to was again palpated. It 
was found to be smooth, regular and movable. Signs of free fluid were present. 
A right transverse incision was made at the level of the anterior superior spine. 
When the distended peritoneum came into view, blood could be seen shining 
through it. When the peritoneal cavity was entered a quart of dark blood es¬ 
caped. The mass was palpated. It was demonstrated to have its origin on the 
left side of the abdomen. The transverse incision was extended, for the possi¬ 
bility that one was dealing with torsion and rupture of an intra-abdominal 
testis suggested itself. The left inguinal canal was free of contents. 

A large placenta-like mass, the seat of a tear, was delivered. The long, 2 inch 
wide pedicle which arose from retroperitoneal tissue exhibited three clockwise 
twists. These were undone and the pedicle ligated. The remainder of the abdo¬ 
men appeared normal. A subsequent Friedman test was negative. The post¬ 
operative course was complicated by bilateral saphenous phlebitis. 

Pathologic report: The specimen (fig. 1) consisted of a large, ovoid, encapsu¬ 
lated structure which measured 16 by 15 by 9 cm. On one of its aspects theie 
was a ragged tear 3 cm. long. The outer surface of the mass was relatively smooth, 
glistening and bluish-grej' in color. The underlying vessels were numerous, 
branched, prominent and engorged. Several firm, raised, rounded nodules, the 
largest of which measured 1.5 cm. in diameter, were noted on the mass. 

At one pole there was a smooth, elongated rounded ridge measuring 15 cm. 
in length. It had a diameter of 3.5 cm. and projected 1.5 cm. above the surface. 
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Between the outer aspect of the mass and the ridge there was a sulcus remi¬ 
niscent of that found between a testis and the body of the epididymis. 

Upon section the firm wall of the mass appeared greyish-black m color. It 
varied in thickness from 1 mm. to 1 cm., and was the seat of extensive hemor¬ 
rhage. The interior of the mass was filled with fragmented friable reddish-brown 
and purple spongy material. Firmly attached to the inner nail weie eleiated 
brownish masses which projected in a papillary fashion. 

Sections taken from various situations show in all extensive interstitial hemor¬ 
rhage and necrosis of both the wall and contents of the cystic mass. "Wheie the 



Tig. 1. Portion of specimen on left shows extensive hemorrhage and necrosis which had 
occurred in tumor. On right, elevated ridge is epididymis. 

section includes portions of the friable necrotic tissue from within the cyst, the 
ghost-like ’ outlines of a richly cellular tissue can be identified. Xo tubular 

- tincture.-- are noted. In one such area (fig. 2) a few cells are moderately well 
presen etl. They contain round, slightly vesicular nuclei which vary in size and 

- l.tpe and gi\e the general impression of a tumor of the seminoma type. Sections 
ta 'cn t trough the elevated ridge-like structure described in the gross, shows in 
one . duation poorly preserved tubular structures lined by necrotic and partiallv 
au o cells which m general appearance suggest epididymis. Careful search 

iroug lout all sections fails to reveal any recognizable seminiferous tubules. 
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Diagnosis: Strangulated, necrotic, intra-abdominal testicular tumor, probably 
seminoma. 

Comment: In only the ridge-like structure noted, is a tubular apparatus 
identifiable. It may represent the epididymis. The necrotic, though richly 
cellular tissue making up the bulk of the intracystic mass in most situations, is 
unsuitable for histologic interpretation. But the uniformity of the cells together 
with a few viable cells strongly suggest that this lesion is a seminoma. 



Fig. 2. Showing only portion of viable cells. Unicellular type strongly suggests 
seminoma. High power view, X 500. 

Table 1 


Dean 

1935 

13.3% 

Mujagi 

1938 

12.4% 

Hinman 

1933 

12.2% 

Rubaschow 

1926 

11.0% 

Rea 

1931 

10.0% 

Gordon-Taylor 

193S 

13.1% 


Taken from Campbell. 


These sections were submitted to Dr. Charles Huggins of the Universit 3 r of 
Chicago. He and his associates were of the opinion that the histologic findings 
were compatible with a diagnosis of a seminoma. 

DISCUSSION 

Maldescent of the testis and its relationship to primary testicular tumors has 
been the subject of statistical surveys. The incidence of testicular neoplasms in 
all cases of ciyptorchidism has been noted by Campbell (table 1). 

Campbell also points out that the proportion of abdominal to inguinal testes 
is approximately 1:4. The incidence of abdominal and inguinal malignant 
growths is equal. The chances, therefore, of an abdominal testis undergoing 
malignant transfoimation are four times greater. 
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The occurrence of malignant disease in the intra-abdominal testis is of interest 
because of the rarity and the difficulty of early establishing the correct diagnosis. 
The development of a tumor in an intra-abdominal testis is infrequent. Torsion 
of such a testis is even less frequent. Beller was able to find reports of 10 cases 
of torsion of an intra-abdominal testis. He added another. Hive re\ ealed asso¬ 
ciated malignancy. Whittington in 1943 reported another case associated with 
transposition of the viscera. 

We have been able to collect 7 additional reports and have added a case 
(table 2). In 13 or 65 per cent of the 20 eases of torsion of an intra-abdominal 
testis there was evidence of malignanejq in one instance (Key), bilateral. 


Table 2 Recorded instances of torsion of intra-abdominal testes 


\0 

ACTHOR 

YEAR 

AGE 

SIDE 

DURATION 

OF 

svjrrrosfS 

ECTOPIA 

TESTIS 

ASSOC 

MAX.IG- 

NA>.C\ 

PATH. DIAG 

1 

’Gerster 

1897 

21 

H 

3 dajs 

Bdat. 

Yes 

Not given 

2 

’Stiles 

1905 

39 

R 

3 days 

Unilat. 

Yes 

Sarcoma 

3 

( ’Leconte 

1907 

28 

R 

10 dax s 

Unilat. 

Yes 

Sarcoma 

4 

’How arc! 

1907 

15 

R 

2 days 

Bilat. 

No 


5 ! 

fKej 

1914 

25 

Bil. 

2 days ] 
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’Cupler 

1915 
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7 

’Ormond 

1927 

[42 

R 

2 davs 
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8 

’Pearlman 

1927 

18 

L 1 

10 davs 

Unilat 

Yes 

Not given 

9 

’Wallenstein 

1927 

33 

L 

1 day 

Bilat. 

No j 


10 

fBirukov 

1928 

14 

L 

“weeks” 

Unilat. 

No 


11 

tJonnson 

1933 

27 

R 

2 days 

Unilat 

Yes 

Carcinoma 

12 

1 ’Power 

1933 


L 


Unilat. 

No 


13 

I ’Chitty 

1933 




Unilat. 

Yes 

Not gi ven 

14 

1 Vastola 

1933 




Bdat. 

Yes 

Embyonal 

15 

, ’Beller 

1934 


l L 


Unilat 

No 


16 

t Jossn 

1935 

23 

L 

3 weeks 

Unilat 

Yes 

Sarcoma 

17 

Burke 

193S 




’ Unilat. 

Yes 

Not given 

18 

Whittington 

1943 

1 

1 

I 

f 

Unilat. 

Yes 

Not given 

19 

Bennett A Shaw 

! 1947 

\ 3S 

! R 

1 2 dais 

j Unilat 

1 Yes 

Not given 

20 

Authors' case 

1949 

1 3S 

' L 

3 days 

| Unilat 

1 Yes 

Seminoma 


Cited bv BpJJer, 
t Cited b\ Jossa 


Bulkier found that in general hospital male admissions, malignant disease of 
an abdominal testis is seen once in GO,000 admissions. 

Whether all undescended testes are potentially malignant remains a de- 
i.ita ile point. Gilbert and Hamilton noted that in 11 per cent of recorded eases 
on- titular carcinoma there is a concomitant ectopy; a correlation approximately 
i tunes higher than could be expected by chance association. Patients with 
arcinomj of the testis commonly icveal congenital defects such as hernia and 
P cm o lermaphrodithm. Bennett-Jones and Harrison lecord a case of seminoma 
ol an abdominal testis with glioma of the brain. 

n patients uith caieinoma of one testis and unilateral cryptorchidism, the 
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neoplasm occurred in the undescended testis in 97.5 per cent of the cases. 
In patients with bilateral cryptorchidism and unilateral testicular malignancy, 
24.G per cent subsequently developed carcinoma in the second undescended 
testis, whereas in patients whose testes were both in the scrotum, malignancy in 
one testis was followed by the development of carcinoma in the other testis in 
0.7G per cent of cases. Thus the frequency of bilateral malignant involvement of 
ectopic testes is 32 times that of the scrotal testis. Even in men who are not 
cryptorchids the possibility of involvment of the second testis after the occurrence 
of carcinoma in one testis is 770 times the incidence of carcinoma in either 
testis of the general male population. 

In view of the frequency of malignant disease in the undescended testis 
Gordon-Taylor and Till sought to ascertain whether or not orchidopexy tends 
to prevent such susceptibility. They reported two instances in which malignancy 
occurred in the testis following orchidopexy and one after the testis had been 
replaced in the abdomen. It is the opinion of Cabot that successful orchidopexy 
minimizes this danger. 

Gilbert and Hamilton do not believe that ectopy hastens the development of 
carcinoma. Malignancy appears at an earlier avei-age age in patients with scrotal 
than with ectopic testes; 31 as compared with 34 years of age. It is doubtful if 
this age variation is statistically'- significant. Cognizance must also be taken of 
late diagnosis. No particular tumor type is favored by r the ectopic site. 

In the relatively few cases reported, the right testis appears to be involved 
more often than the left. The torsion is responsible for the objective manifesta¬ 
tions of an “acute abdomen,” erroneously'- attributed to acute appendicitis. 

SUMMARY 

A case of torsion of an intra-abdominal testis, the seat of a seminoma, is 
reported. Thirteen or G5 per cent of all cases of torsion of an intra-abdominal 
testis reported to date were associated with malignancy, in one instance bi¬ 
lateral. 
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RESULTS OF SURGERY IN TUMOR OF TESTIS, 
ESPECIALLY RADICAL REMOVAL 
GEORGE F. CAHILL 

From the J. Bentley Squier Urological Clinic, Columbia-Presbyterian Medical Center 

New York, N. Y. 


Since the introduction of more modern methods of anesthesia, supportive 
intravenous fluids and with newer chemical agents, especially antibiotics, there 
has been an increase in the removal of widespread fascia and lymph areas with 
carcinomas of the various organs of the body. Among these, tumors of the 
testis offer an opportunity for removal of the tumor and its fascial and lymph 
planes likely to be involved. For that purpose a review has been made of the 
testis tumors treated at the Squier Clinic since 1928 with special reference to 
the results obtained by radical removal of the tumor 

The earliest proponents of radical surgery for the testis were Chevassu in 
France, and Young and Hinman in the United States. Hinman reviewed the 
subject in 1933 and showed that few surgeons had performed the operation a 
sufficient number of times to be able to judge its feasibility and the results. He 
also showed that most surgeons attempted removal when metastases were 
already so extensive that no reasonable operative procedure was possible to 
remove all the metastases. To a reader of his report several questions would 
seem pertinent. First, why were metastases not discovered before the operative 
procedure was attempted? Also, if metastases could not be shown, was that the 
criterion for proceeding with the radical operation? The logic would be that if 
no metastases were demonstrated, removal of the lymph and fascial planes may 
have only microscopic metastases and offer the best chance for complete re¬ 
moval. If metastases were demonstrated grossly, then even if removed the prog¬ 
nosis would be poor because then there might be microscopic metastases beyond 
that area. 

Before the Hinman report, we had performed a number of radical removals 
but in several found metastases impossible to remove. After this experience, a 
study then was made of all cases in which the patients were or were not subjected 
to radical removal to ascertain, if possible, whether metastases were demon¬ 
strable. From reported cases it is apparent that the common tumors of the 


testicle more often form metastases by way of the lymphatics. Teratogenous 
tumors are thought to metastasize earlier than seminomas. Metastases of both 
at times may be early but more often the tumor may be present for a con¬ 
siderable period without spread. Metastases do occur by way of the blood 


stream but less frequently and may give rise at times to generalized metastases 
without involving the primary lymphatics. The primary lymphatics of the 
testicles drain along the spermatic vessels, cross the ureter and empty into the 
lateral lumbar nodes. These lie lateral to, around, and in front of the large vessels 
below the renals. The chain of nodes into which they empty extends from the 
common iliac to the renal vessels. The secondary lymphatics drain into 1) the 

Read at annual meeting, Southeastern Section, American Urological Association, Gulf¬ 
port, Miss., February 3, 1950. 
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primaiy nodes on the opposite side, 2) nodes behind and between the great 
vessels above and below the renals. Extension from these nodes may be to and 
througa the mediastinal and to the supraelavieal group. Involvement of the 
lungs may occur by lymphatics or by the blood stream appealing as spheroid 
masses, denser than normal lung tissue. General metastases may occur in the 
liver, facial bones, intracranially and in various places. Testicular tumors rarely 
break through their scrotal fascial coverings and invade locally. Extension to the 
scrotum has been seen with exploratory puncture or ill advised incision into the 
tumor. Only when these unusual fascial invasions occur, does one see involve¬ 
ment of the inguinal nodes, or rarely these nodes are involved late by retrograde 
flow after the retroperitoneal nodes are blocked with tumor infiltration. The 


work of Lewis and his co-workers in the Army has added greatly to the knowledge 
of the timing and rate and place of metastases of these tumors. 

btereographic thoracic x-rays have long been the means of dete rmini ng 
metastatic involvement of the lungs and mediastinum. Abdominal x-rays are 
also the best means of determining whether involvement of the fascial planes 
and the lumbar nodes is present. Unexplained shadows, alteration of, or changes 
in the outlines have been shown to be due to metastatic involvement. Excretory 
urogram? have shown effects upon the pelvisf distortion or displacement and at 
times obstruction of the ureter by metastases. The deductions drawn from our 
studies in these cases are that abnormal shadows or changes from the normal 
w ten associated with testicular tumor were most often due to metastases. 

‘ ,®! ut !- v '"' as rnacie als0 t0 determine whether hormone tests were helpful in 
establishing the presence of metastases. The finding of hormone excretion in the 
° 3 P atlent "ith a testicular tumor shows 1) the presence of hormonal 
tumn ^ C i 5 a1 !' ^ may show the of secretory activitv of cells in 

ZST* ? Ch ° ri -f lrcinom a or the cellular bulk present in tireless actively 
with i ctt, T* ° ma ‘ , huS the prescnce of a large amount of hormonal excretion 
secretin- '""T would imply “ actively secreting tumor or manv 

monst ruble it the primary tumor. If no metastases are de¬ 

choriocarcinoma Bv itrelTtl 6 Pr ° bably f f r °“ the P ri marg tumor, probably a 
terminure wb-tl ‘ * 1 tbe prescnce of the hormone is no criterion for de- 

anTnolal hilho ^ the primaiy ' tumor » -moved 

are present somtvhere dse. eXCretl ° n 15 endence tha t secreting metastatic cells 

cases 6 for'studv" Other m tGSt ; CUlar , tumor available since 192S, ninety-three 
"ith demonstrated momT - Ve ““ ho5pitaIized du ™g that time, but some 
nrent and were not included^ "T* treated . od1 - v b - v the radiotherapy depart- 
able. The 93 eases studied °, 0t ^ erS ’ follow-up data were not avail- 

consideration. The follow im 1 1 TOUS ! tbe de P artrn ent of urology for surgical 

study. The treatmentXTbto H 7S ^ that ^ a ™ Iab,e at the time of 
2) removal of the tertb with ^ ° 0 "! ng . cata S ones: ! ) v-ray therapy only: 

followed bvx-ravtheram- 3 W w T'*™ ^ and then inguinaI - and 

■*'— : - • 1 ' erap ' ’ 3) removal of the testis through an inguinal incision; 

incision followed by x-ray therapy; 


4) remove removal ot the 

motal of the testis through an inguinal 



282 


GEORGE F, CAIIILL 


5) radical removal of the testis; 6) radical removal of the testis followed by x-ray 
therapy. 

X-RAY THERAPY ONLY 

Five cases were treated by x-ray only, all presenting a tumor in the scrotum 
and demonstrable masses in the abdomen or shadows in tire chest interpreted as 
metastases. Of these 5 cases, 2 patients died in 1 year and 1 died in 2 years. 
One patient with tumor of an undescended testis saw recession of his tumor 
under x-ray, but 5 years later developed malignant hypertension which was 
associated with an x-ray fibrosed kidney on the involved side. Removal of the 
kidney relieved the hypertension and the patient is now well and free from 
recurrence for 10 years. One case with a testicular mass and supposed metastases 
and a strongly positive Wassermann was treated by x-ray and antiluetic treat¬ 
ment and is alive for 13 years. These 2 patients alive never had had carcinoma 
proved by pathological specimen. 

REMOVAL OF THE TESTIS WITH A SCROTAL INCISION FIRST, THEN AN 
INGUINAL INCISION FOLLOWED BY X-RAY THERAPY 

Four patients were operated on through the scrotum, and then the diagnosis 
discovered. These cases had transilluminating hydroceles and on exposure of the 
testis, the tumor was found. All then had inguinal removal of the cord and the 
scrotal contents. Immediately subsequent to the operation the patients were 
subjected to x-ray therapy. Two patients died a year after the operation. One 
was followed for a year without demonstrable metastases, and then lost to 
follow-up. One was followed for 2 years without change. 

INGUINAL INCISION BUT NO X-RAY THERAPY 

Nine patients were so treated. X-ray therapy was either refused by the 
patient or considered unnecessary by the surgeon in the adult teratomas and 
the interstitial cell tumor. One patient who had a malignant tumor died in 1 
year. One patient was followed for 3 years, one for 5, one for 6, and one for 16 
years. Among these 5 cases of malignant tumor, there was 1 death and 4 survived 
over 3 years. One of these patients was a severe tabetic in whom the tumor was 
discovered in correcting a large hydrocele that extended into the inguinal canal. 
Of the 4 “benign” tumors, one, an interstitial tumor, is alive and well 4 years 
later and the 3 adult teratomas have been followed for 4, 7 and 20 years. 

INGUINAL INCISION FOLLOWED BY X-RAY F THERAPY 

Forty-three patients were treated. Of these, 23 are known to be dead. Eighteen 
died in 1 year, 4 in 2 years and 1 in 4 years. These patients often had some 
metastases shown at the time of orchiectomy, and the poorest prognosis. The 
remaining twenty may or may not have had metastases demonstrated or 
suspected at the time of operation. One has been followed for 18 years, one or 
17, two for 15, one for 12, one for 9, one for 8, one for 7, one for G, one foi o, 
three for 4, one for 3, and 3 for 2 years. In this group we had the largest num¬ 
ber of cases that were lost to follow-up during the war years 
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radical removal but no x-ray therapy 

tases or recurrence, 

RADICAL REMOVAL FOLLOAVED BY X-RAY THERAPY 

Twenty-six patients were treated in this manner. Of these, 6 are dead. Four 
of these done in the early part of the study bad metastases present m thet second- 
arv areas at the time of the operation. All four died ml year from met asa^ 
One patient done later with no evident metastases in the secondary lymphatics 
died in 2 vears with diffuse metastases through the secondary lymphatics. One 
patient died in 1-1 vears with metastases in the secondary lymphatics i h 
remaining 20 patients have been followed practically to date and thedata are 
most accurate. Two are alive 20 years; one, 19; two, 18; one, 1/; two, 13; three, 
12; one, 11, one, 10; one, 8; one, 3; one, 2; and four, 1 year. A one of these have 
shown any evidence of spread of tumor. 


discussion 

A critical analysis of these comparative results may suggest that the cases 
selected for radical removal may have been very early or very small tumors. 
Also, hecause no metastases could be demonstrated even if the tumors ueie 
large, it may have been most likely that these were among the less malignant 
types. Also no effort has been made to separate these tumors at this time into 
the various types, except that we have noted the benign tumors among the 
hiring in cases with inguinal removal, and have not listed among the radical 
cases any patient in whom it was apparent that the tumor was not malignant 
after removal. Three of the patients among those who submitted to operation 
had had previous needling of the scrotum done elsewhere for aspiration of a 
supposed hydrocele. All of these reported that blood was obtained at the as¬ 
piration. Six out of the 20 patients alive showed, microscopically, cells in the 
lymph nodes, diagnosed as malignant tumor cells. These definitely could not 
have been removed by an inguinal incision. It is also possible that the pathologist 
may have missed tumor cells in the lymphatics in other cases. The selection of 
cases for radical operation was not upon size or duration of the tumor. Among 
the 13 patients who had inguinal removal were some who were of short history 
duration and small tumor mass. The cases selected for radical procedure were 
those in which no metastases could be shown. The selection for inguinal incision 
was determined by the member of the staff responsible for the case, and largeli^ 
were those with definite or suspicious shadows of metastases. Also it was believed 
that an accurate pathological diagnosis may bai'e been an aid to the radio¬ 
therapeutist. 

It is difficult to compare too closely the value of therapeutic results in testicular 
tumors, because they van - so much in their growth and their dissemination. The 
sensitivity of the various tumors to radiotherapy differs. The work of Dean and 
others based upon experience and end results has fairly well established the 
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5) radical removal of the testis; 6) radical removal of the testis followed by x-ray 
therapy. 

X-RAY THERAPY ONLY 

Five cases were treated by x-ray only, all presenting a tumor in the scrotum 
and demonstrable masses in the abdomen or shadows in the chest interpreted as 
metastases. Of these 5 cases, 2 patients died in 1 year and 1 died in 2 years. 
One patient with tumor of an undescended testis saw recession of his tumor 
under x-ray, but 5 years later developed malignant hypertension which was 
associated with an x-ray fibrosed kidney on the involved side. Removal of the 
Iddney relieved the hypertension and the patient is now well and free from 
recurrence for 10 years. One case with a testicular mass and supposed metastases 
and a strongly positive Wassermann was treated by x-ray and antiluetic treat¬ 
ment and is alive for 13 years. These 2 patients alive never had had carcinoma 
proved by pathological specimen. 

REMOVAL OF THE TESTIS WITH A SCROTAL INCISION FIRST, THEN AN 

inguinal incision followed by x-ray therapy 

Four patients were operated on through the scrotum, and then the diagnosis 
discovered. These cases had transilluminating hydroceles and on exposure of the 
testis, the tumor was found. All then had inguinal removal of the cord and the 
scrotal contents. Immediately subsequent to the operation the patients were 
subjected to x-ray therapy. Two patients died a year after the operation. One 
■was followed for a year without demonstrable metastases, and then lost to 
follow-up. One was followed for 2 years without change. 

INGUINAL INCISION BUT NO X-RAY THERAPY 

Nine patients were so treated. X-ray therapy v r as either refused by the 
patient or considered unnecessary by the surgeon in the adult teratomas and 
the interstitial cell tumor. One patient w r ho had a malignant tumor died in 1 
year. One patient was followed for 3 years, one for 5, one for 6, and one for 10 
years. Among these 5 cases of malignant tumor, there w r as 1 death and 4 survived 
over 3 years. One of these patients was a severe tabetic in wdiom the tumor v r as 
discovered in correcting a large hydrocele that extended into the inguinal canal. 
Of the 4 “benign” tumors, one, an interstitial tumor, is alive and well 4 years 
later and the 3 adult teratomas have been followed for 4, 7 and 20 years. 

INGUINAL INdSION FOLLOWED BY X-RAY THERAPY 

Forty-three patients w r ere treated. Of these, 23 are known to be dead. Eighteen 
died in 1 year, 4 in 2 years and 1 in 4 years. These patients often had some 
metastases shown at the time of orchiectomy, and the poorest prognosis. The 
remaining twenty may or may not have had metastases demonstrated or 
suspected at the time of operation. One has been followed for 18 years, one or 
17, two for 15, one for 12, one for 9, one for 8, one for 7, one for 6, one for , 
three for 4, one for 3, and 3 for 2 years. In this group we had the largest num¬ 
ber of cases that were lost to follow-up during the war years 
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RADICAL REMOVAL BUT NO X-RAY THERAPY 

Three patients refused x-ray therapy following radical removal. One has been 
followed 20 years, one for 8 and one for 7 years, all free from apparent metas- 
tases or recurrence. 


RADICAL REMOVAL FOLLOWED BY X-RAY THERAPY 

Twenty-six patients were treated in this manner. Of these, 6 are dead. Four 
of these done in the early part of the study had metastases present in the second¬ 
ary areas at the time of the operation. All four died in 1 year from metastases. 
One patient done later with no evident metastases in the secondaiy lymphatics 
died in 2 years with diffuse metastases through the secondary lymphatics. One 
patient died in 14 years with metastases in the secondaiw lymphatics. The 
remaining 20 patients have been followed practically to date and the data are 
most accurate. Two are alive 20 years; one, 19; two, 18; one, 17; two, 13; three, 
12, one, 11, one, 10; one, 8; one, 3; one, 2; and four, 1 year. None of these have 
shown any evidence of spread of tumor. 


DISCUSSION 


q *’ cntl ^ al ana, y sis of ^ese comparative results may suggest that the cases 
se ec ed for radical removal may have been very early or very small tumors. 
Also, because no metastases could be demonstrated even if the tumors were 
arge, it may have been most likely that these were among the less malignant 
3 pes. i so no effort has been made to separate these tumors at this time into 
e ranous types, except that we have noted the benign tumors among the 
nmg in cases with inguinal removal, and have not listed among the radical 
after m wh0m was a PP arent that the tumor was not malignant 

had hod Va •, Three of . the Patients among those who submitted to operation 
supposed hvT° US , ne 7i! mS ° f the scrotum done elsewhere for aspiration of a 
Piration f ° f theSe re P orted that blood was obtained at the as- 

iympli nodes °d' ° 2 ° patlents alive showed, microscopical^, cells in the 

have been rln lfu “ “ alignant tumor “Us. These definitely could not 
may hm-e misse w by inci£10n - lt ls also possible that the pathologist 

ei for rSK 7 ^ lymphaticS in 0thCT cases ' The selection of 
the 43 patients whoT T 7* UP ° D 8126 ° r durat5on of the tumor. Among 
duration and ~J\ d ,Dgumal r ® raoval were some who were of short histoiy 

those in i “""ITL 6 T* SeIeCted fOT radical pr0cedure ™ 

was dctennlned m if t C ° U l d ? e sW The Selection for *guinal incision 
"ere those with defilh membw . ° f the staff res Ponsible for the case, and largely 
that an aecumte ^ ° 7 £US P ,< ' 10US sliad <™ of metastases. Also it was believed 
therapeutist. PCal d,agnosis ma T have been an aid to the radio- 

tumors, becniue°thev van- t0 ° th f ValuC ° f therapeutic results in testicular 
sensitivity of the v.ri ! , mUch ,n 7™ grmvth and th eir dissemination. The 

others based uZn'TZT™ 7 diff ^ The "'ork of Dean and 

upon expenence and end results has fairly well established the 



284 


GEORGE P. CAHILL 


radiological techniques. From Dean’s statistics it appears that for all types of 
testicular tumors his survival rate for patients who had received preoperative 
radiation was higher than for patients who received radiation only after orchi¬ 
ectomy. Other reporters oppose preoperative radiation. None of the cases 
presented in this report received preoperative radiation. It is fairly well agreed 
by workers in the field that roentgen therapy is a primary importance in the 
management of seminoma of the testis and has profoundly altered the prognosis; 
also, that often it apparently fails to prevent the march of the disease. The 
results apparently are far different in teratocarcinomas or other tumors which 
have shown a variable resistance to radiotherapy. Recently more massive doses 
over longer periods have been suggested and used for teratocarcinomas. Compli¬ 
cating damage to the stomach, intestines, liver and kidne 3 r s have occurred, but 
with the known fatal termination of these tumors when they have metastasized, 
the risk of visceral damage may be justified. 

In our experience radical surgery was of no greater hazard than that of inguinal 
removal. There were no operative mortalities in either type of removal. It is 
hard to understand the constant recurrence in discussion upon the subject of 
the “high mortalit y with radical removal” which seems to be quoted down from 
the dim past. Under modern surgical techniques the mortality should be the 
same in inguinal removal as it has been shown to be in our hands. In addition 
there were practically no complications and all made good surgical recoveries. 
The healing of the larger incisions was rapid and there have been no hernias or 
weaknesses in any of the cicatrices. Again it is stressed in this report that we 
operatively removed both seminomas and teratocarcinomas by the radical 
procedure. We insisted upon all the seminomas receiving in addition post¬ 
operative radiotherapy. We also advised and gave radiotherapy to teratomas. 
The 3 patients who refused radiotherapy were cases of teratoma 

SUMMARY 

From a study made of 93 cases of malignant tumors of the testicle in order to 
evaluate the radical removal of these tumors, it appears that the procedure is of 
no greater risk, produces no complicating deformity and gives a greater freedom 
from recurrences when used in a selected group of cases, than other forms of 
therapy in the same clinic for the same original pathological condition. Although 
the figures are small, radical surgery appears to jdeld the same favorable results 
without radiotherapy. The technique apparently is especialty favorable in those 
cases in which it was combined with postoperative radiotherapj r . 
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LEIOMYOMA OF THE SPERMATIC CORD WITH THE REPORT 

OF A CASE 


J. ZUCKXER and L. M. AROXBERG 

From the Laboratory and Department 01 Surgery, The Jewish Hospital of St. Louis , Mo. 


Tumors of the spermatic cord are infrequent. In a review of the literature in 
1939. Schulte, McDonald and Priestley 1 were able to find only 247 eases. Benign 
tumors were the most common, accounting for 71 per cent of the total. The 
benign neoplasms included lipomas, fibromas, leiomyomas, dermoids, teratomas, 
lymphangiomas, hemangiomas, myxomas, myxofibromas, neurofibromas, and 
cystadenomas. There were 90 reported cases of lipomas, 34 of fibromas, and 14 
of dermoids, with a scattering of the others. Malignant tumors were reported 
in Go cases, of which 15 were called fibrosarcomas and 39 sarcomas. Other rare 
malignant neoplasms found were leiomyosarcomas, rhabdomyosarcomas, reticu¬ 
lum cell sarcomas, lymphosarcomas, myxochondrosa rcomas, and carcinomas. 

Leiomyoma of the spermatic cord is a rare disease, only nine instances having 
been recorded in the literature. 2-7 Five of these were described as leiomyomas and 
the other four as myomas. The rarity of this tumor arising in the spermatic cord 
has prompted this report. 

CASE REPORT 


'2-year old white man had enjoyed excellent health until 7 years before 
admission to this hospital, when he noted a mass in the left, inguinal region just 
superior to the scrotum. A clinical diagnosis of inguinal hernia was made and a 
herniorrhaphy was performed. At operation a mass was encountered in this 
region and was removed. It was firm, smooth, and circumscribed. Xo mention 
uas made of \ts relationship to surrounding structures, particularly the spermatic 
C0 ' * Lcroscopically (fig. 1), it revealed a loose fibrous structure with a myxo- 
matou* component and some fat cells. The pathological diagnosis was myxolipo- 


^ e patient did quite well until 2 years later, at which time he complained of 
innaiy requency, nocturia and dysuria. Examination revealed normal external 
3 " no cvi( l° nce of a mass in the scrotum or inguinal regions. A 24F 
and W3S ^kout any difficulty. The prostate was smooth, nontender, 

oecasi 0 ^^ ^ con sistency. A smear of the prostatic secretion revealed only an 
reveal 'j 3 .^°°d corpuscle. There was an 8 ounce residual urine. Cystoscopy 
transureth i°^ ai hyperplasia and a coarsely trabeculated bladder mucosa. A 
ra prostatic resection was done a month later under caudal anesthesia. 

’ Sehulnf rV'^Tn 1 ' Monlieimer Memorial Fund 

: Trelat-J de ‘mil f ‘ R - and Priestley, J. T.: J.A.M.A., 112 : 2405, 1939. 

s Patel M nmi fT’r 1 de . ch £- P r M-, P- 259, 1SS0. 

1909. * • DQ '-'Bauer, A.: Rev. de chir., 39: 119, 354, 603, 79S, 942, 1909 ; 40: 167, 306, 

, h^ e j?- : P n ?&. Ztsd > r - f- Chir., 135: 26S, 1916. 

!McCook’ W Sr ’ J - A: -Mm. d’anat. path., 14: 70, 1937. 

7 Atlas -Mu-J-Surg., 56: 499 194? 

6m ounnar y Pathology-, Army Registry of Pathology-, p. 1S2, 1946. 
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radiological techniques. From Dean’s statistics it appears that for all types of 
testicular tumors his survival rate for patients ivho had received preoperative 
radiation was higher than for patients who received radiation only after orchi¬ 
ectomy. Other reporters oppose preoperative radiation. None of the cases 
presented in this report received preoperative radiation. It is fairly well agreed 
by workers in the field that roentgen therapy is a primary importance in the 
management of seminoma of the testis and has profoundly altered the prognosis; 
also, that often it apparently fails to prevent the march of the disease. The 
results apparently are far different in teratocarcinomas or other tumors which 
have shown a variable resistance to radiotherapy. Recentty more massive doses 
over longer periods have been suggested and used for teratocarcinomas. Compli¬ 
cating damage to the stomach, intestines, liver and kidneys have occurred, but 
with the known fatal termination of these tumors when they have metastasized, 
the risk of visceral damage may be justified. 

In our experience radical surgery was of no greater hazard than that of inguinal 
removal. There were no operative mortalities in either type of removal. It is 
hard to understand the constant recurrence in discussion upon the subject of 
the “high mortality with radical removal” which seems to be quoted down from 
the dim past. Under modern surgical techniques the mortality should be the 
same in inguinal removal as it has been shown to be in our hands. In addition 
there were practically no complications and all made good surgical recoveries. 
The healing of the larger incisions was rapid and there have been no hernias or 
weaknesses in any of the cicatrices. Again it is stressed in this report that we 
operatively removed both seminomas and teratocarcinomas by the radical 
procedure. We insisted upon all the seminomas receiving in addition post¬ 
operative radiotherapy. We also advised and gave radiotherapy to teratomas. 
The 3 patients who refused radiotherapy were cases of teratoma 

SUMMARY 

From a study made of 93 cases of malignant tumors of the testicle in ordei to 
evaluate the radical removal of these tumors, it appears that the procedure is o 
no greater risk, produces no complicating deformity and gives a greater freedom 
from recurrences when used in a selected group of cases, than other forms o 
therapy in the same clinic for the same original pathological condition. Although 
the figures are small, radical surgery appears to yield the same favorable resu s 
without radiotherapy. The technique apparently is especially favorable in t rose 
cases in which it was combined with postoperative radiotherapy. 
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hematoxylin and eosin stains revealed that the mass was composed of interlacing 
bundles of smooth muscle fibers, some cut longitudinally and some transversely. 
A small amount of fibrous tissue was also present. The diagnosis was leiomyoma 
of the spermatic cord. 

The patient had an uneventful postoperative course and was shortly discharged 
from the hospital. 



DiSUUSSION 


ramst P n°f”, ted .'n' m the mtroductioi b leiomyoma appeal’s to be one of the 
cord Tr thr™ g '°'! P of tumors ansin S from the structures of the spermatic 
Patel and ° n \ mstanee in an infant. Four cases were collected by 

turn ’ ° ther 1S0lated aa *^ have also appeared in the litera- 
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the cord snch Tth ? X Y may ° ngmate from other smooth muscle in 
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The patient had an uneventful postoperative course. The pathological diagnosis 
was benign hyperplasia 

Four years after the prostatectomy another mass (fig. 2) was felt in the lower 
left inguinal region, which was firm, smooth, well circumscribed, and nontender. 
No impulse v as detected on coughing and the external 1 ing was snug. The mass 
did not transilluminate light, and it was dull to percussion. The patient post- 



Fig 1 Photomicrograph of mj xolipofibroma illustrating myxomatous fibrous tissue 
with fat component Hematoxjlin and eosin (X 190) 



Fig 2 Photographs showing, A, external surface and B, cut surface of leiomyoma 


poned surgery until 6 months later when it was noted that the tumor had in¬ 
creased about 1 j times in size. At operation the mass was attached to the sper¬ 
matic cord and was carefully dissected free It was iubbery in consistency, light 
tan in color, had a smooth, encapsulated surface, and measured 4.5 by 3 5 by 3 
cm. The cut surface was composed of interlacing bands and whorls of tan colored 
fibers. No disciete vessels leading to the tumor were obseived, and there were 
no involved lymph nodes. Microscopic examination (fig. 3) with van Gieson an 
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hematoxylin and eosin stains revealed that the mass was composed of interlacing 
bundles of smooth muscle fibers, some cut longitudinally and some transversely. 
A small amount of fibrous tissue was also present. The diagnosis was leiomyoma 
of the spermatic cord. 

The patient had an uneventful postoperative course and was shortly dischaiged 
from the hospital. 



Fig. 3. Photomicrographs illustrating interlacing bundles of smooth muscle in leio¬ 
myoma. Hematoxylin and eosin (A, X 190; B, X 680). 

DISCUSSION 

As pointed out in the introduction, leiomyoma appears to be one of the 
rarest of a small group of tumors arising from the structures of the spermatic 
cord. Trelat 3 reported one instance in an infant. Four cases were collected by 
Patel and Chalier, 3 and other isolated cases 4-7 have also appeared in the litera¬ 
ture. 

Portalier, 8 in a review of the subject, stated that in most instances these 
growths arise from the smooth muscle of the cremasteric internus. It is also 
thought by others that they may originate from the smooth muscle in the vas 
deferens. 7 Whether or not they may originate from other smooth muscle in 
the cord, such as that in the vessel walls, is not known. Stout 9 believes this may 
be the source of origin of leiomyomas in many sites, although he does not speci- 
cal j mention this with respect to the spermatic cord. In most cases the leiomy¬ 
omas veie found in the region of the junction of the vas deferens and epididymis, 
an \s ei e generally adherent to both. They usually do not attain the large size 
o a lpoma, and their consistency is frequently between that of the soft lipoma 
and hard fibroma. 

Lyon^lOOs' 07 ^' ont ' r4 ^ )Ut * on “ 1’^tude des leio-myomes du cordon spermatique, These de 
s Stout, A. P.: Human Cancer. Philadelphia: Lea and Pebiger, 1932, pp. 562. 
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In our case, the structural element containing smooth muscle from which 
the leiomyoma arose has not been determined. The previous existence of a tumor 
in the same local area does not seem to be related to the leiomyoma. The 
myxolipofibroma showed no microscopic evidence of smooth muscle; and in the 
sections of the leiomyoma no areas of adipose tissue or myxomatous stroma could 
be found. Furthermore, since the structure in which the myxolipofibroma 
originated is not known, it must be assumed that these were independent tumors. 

SUMMARY 

A case of leiomyoma of the spermatic cord is reported. The rarity of this 
tumor in this location is pointed out. 
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PEDIATRIC UROLOGICAL ADMISSIONS 

JOHN Iv. LATTEUER and MIRIAM HUBBARD, R.N. 

From the Squicr Urological Clinic and the Babies Hospital, Columbia 
University, New York, N. Y. 

Wliat constitutes a pediatric urological sendee? What, may the resident 
doctor expect to see during his rotation through such a service? In answer to 
these questions a review - of the diagnoses of 1252 individual patients admitted 
to the Babies Hospital service of the Squier Urological Clinic has been pre¬ 
pared. A 6 year period was covered, from November 1912 to November 1948. 
Interest in pediatric urology has been heightened recently by the increased 
emphasis placed upon it by the American Board of Urology. Progress in this 
field has been limited in the past by the lack of documented clinical material 
in significant quantities. A preliminary sampling of the admissions to one pedi¬ 
atric urological service is presented here. 

This survey did not include re-admissions, as for multiple stage operations 
or for follow-up. Neither did it include patients who were treated in the out¬ 
patient department but not admitted to hospital beds. It does not in any way 
represent the incidence of these diseases relative to the general population. 
There were approximately 21,835 admissions to the entire Babies Hospital during 
a comparable 6 year period, but only an approximate comparison can be drawn 
here since the total of 21,835 included an unknown number of re-admissions. 

All of the patients were under 13 years of age. Each patient has been listed 
here under only one diagnosis. This has caused some difficulty, as in cases with 
multiple anomalies, and in cases where two conditions, such as stricture and in¬ 
fection were present. In such cases with multiple diagnosis, only the most 
fundamental diagnosis was listed. 

The patients were first listed in order of the frequency' of the various diag¬ 
noses (table 1). The cases were next considered from the point of view of the 
organ involved. 

DISORDERS OF THE KIDNEY, KIDNEY PELVIS AND URETER 

Hydronephrosis was the principal diagnosis in 94 (7.5 per cent) of the patients. 
This disorder was found to be due to many different causes. One large group 
was due to a generalized flaccid dilatation of the ureters and pelves, probably' 
on a neurogenic basis. Other cases of hydronephrosis resulted from strictures 
at the ureteropehic junction, strictures of the ureters, ureteroceles and ob¬ 
structions low in the urinary tract. Several other cases of hy'droneplirosis re¬ 
sulted from chronic infection of the kidneys. Unlisted hydronephrosis was also 
present, in many' of the cases included under horseshoe kidney, pyelonephritis, 
absence of the abdominal musculature and exstrophy of the bladder. 

I velonephntis was the major diagnosis in 91 (7.3 per cent) of the patients, 
e egiee of severity was not considered. The majority 7 of these were non- 
specihc infections but there was one case of tuberculosis of the kidney. Many 
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Table 1. 1262 pediatric urological admission diagnoses listed in order of the frequency of 
their occurrence (no readmissions included) 


ORDER OF 
FREQUENCE 


NUMBER OF 
CASES 

PER CENT 

1 

Phimosis or redundant prepuce. 


230 

18.4 

2 

Cryptorchidism 





Unilateral 

117 




Bilateral 

28 





145 

145 

11 5 

3 

“No urological disease found” 


100 

8.0 

4 

Enuresis and frequency 


99 

7.9 

5 

Hydronephrosis 


94 

7.5 

G 

Pyelonephritis 





Nonspecific 

90 




Tuberculous 

1 





91 

91 

7 3 

7 

Hypospadias 


77 

6.1 

8 

Hydrocele 


65 

5.2 

9 

Stricture of the urethra 


62 

4 9 

10 

Cystitis 


35 

2.8 

11 

Sexual and adrenal abnormalities 





Pseudohermaphroditism . 

21 




Ilypergenitalism 

6 



) h 

Froelich’s 

4 




Pheochromocytoma 

3 




Sympathicoblastoma 

1 




True hermaphroditism 

2 




Hypogenitalism 

2 




Hirsutism 

1 




Gynecomastia 

1 




Interstitial cell tumor 

1 




Masculinizing adrenal tumor 

1 





43 

43 

3.4 

12 

Congenital deformity of the kidney 


39 

3.1 

13 

Neurogenic bladder 


32 

2.5 

14 

Hernia 


22 

l.o 

15 

Other lesions involving the penis, testes 

and 




prostate 


21 

1.7 

16 

Injuries to the genito-urinary tract 


17 


17 

Fistulas, urethrovaginal and urethrorectal, plus 




imperforate septa of anus, urethra and vagina 

16 

1 o 

18 

Exstrophy of the bladder 


1G 

1.0 

19 

Wilms tumor 


10 


20 

Vaginitis and urethritis 


9 

U. /I 

21 

Patent urachus . 


6 


22 

Epispadias 


5 


23 

Sulfa drug ieactions involving the kidneys 


5 


24 

Hemophilia with hematuria 


5 


25 

Absent abdominal musculature with hydro- 




nephrosis 


4 


26 

Bladder papilloma 




27 

Pelvic abscess 



2.4 

28 

Ovarian cyst 




--- 



1252 

100 


Total 



-- 



I’KDIATWC UUOI.OflHJAI, ADMIBHIONH 


m 


additional unladed oaaoa of pyolonophiilm who hood uh comjdioulionH of ob- 
ulniolivo lomoriH. Thoie woio Ihiee oiihoh ol loiml >iokeln among tbo !2fi2 pa- 

IhmlH. , . 

.Supe/numeja/y w cl (‘in tun) kidney pelvea woio found m M poi eon I ol (be 

palionla, arid of (law Uiho woio (1 jialionla (0.fi j>or oont) who bad an oolojno 
moloiul oiifico aomewheie in I ho vulva. 0»o pnlionl )md an oolojno kidnoy, i a 
hypoplnalie kidney, 2 had a congenitally nl Merit kidnoy and ) bad noj>bioj)l ohih, 
'I’wo patient h bad nlbumituiiin of undingnoacd enuao, I pat inn I )md a j/cibiejibiif! 
aiiHoofw and I palionl bad A aopiualo kidnoy jiolvea and uioIhh, Mali olid inn 
of (iio kidnoy wan pioaonl in 2 palionla. Uoiaeaiioe kidneya who found in 2 
old of the 1252 palionla, and congHiilnlly oyalio kidneya in 2. Five pnlionl a bad 
toaoliotm lo aiilfa diuga; 2 wilb inodoialo oliguria, I will) bonmluiia and 2 will) 
amnia duo lo aiilfa diuga. Injury lo Uio kidnoy oeeunod in I) inalnnooa. Four 
palionla had abaonoo of the abdominal miiHoiiialuio oomplioalod by novo) o bydio- 
nopbioaih and liydio-molor. Twoivo palionla 0 poi cent) bad Wilma' lumoia. 

fibXIJAJ,, VJ.HIOAI, ANO OJ.NJTAI, WHOJUMIHB 

Foily-llnoo (8.4 pci cent) of (ho jialionla had aoxual abnounalilioa. Twenty- 
ouo (1.7 poi eon!) of (ho total woio invoaligtiled foi paomlolioimapliiodiliain, 
2 olheta woro (mo hoimajihiodilOH, (I moio ahowod liypoiliopliy ol Iho genitalia, 
A mne enecu of Fioeh'eh’a ayridiome, I patient, had hiiauliain, J had gyoeeo- 
rnafilia and 2 palionla had iiyjiogonilaliam. Ono pal ion l> had an ovarian eyal. 
There wilh one inloialilial ooll luinor of I ho loalia. Them woio 2 jilieoebromoey- 
loniaa, Onoaympalhiooblaaloma waa admil-l od on I Ida hoi vioo. The high jnoidonoo 
of adrenal diaoidoia wan duo lo Dr, Gooige Cahill'a particular in I non I in thin 
aiibjool, 

heveniy-coven (III per cent) palionla who admit (od foi lopair of hypo- 
apadiaa. A tew additional unlialod oaaoa of hypoapaiJiaa and cry plot ehidimr 
were found, of oomro, among (hoao obiidion with a diagnoaia of paoudo oi lino 
hotmaphiodilimn. 

Sixtoon palionla (1,2 pci coni) had exultophy of the biaddot, novel ui will) 
unlialod iiomiaa and oiyploiobidiam in addition. Bix palionla InuJ epinpndhin. 
Ono hundiod and forty-live palionla (JJ.O jih mil,) bad oiyplo/obidinm, of 
uhioh JJ7 (Ihd poi coni) woio undulond, and 28 (2,2 poi coni,) who bilaloial, 
I wenty-two palionla (1,8 per coni) piercnted homiaa. Bovhi jialionla bad 
melhro/eelal fialidaa, I palionl had n leclovnginnl Iwtulu, A jialionla had 
mijioifomloamia, 2 palionla had unjioifoialo vagina and I patient had 2 vaginaa, 
nov'on palionla allowed vaginilia. 

J inily-lwo palionla (2,5 poj coni) who found lo havo m-inogonio Irlndtlciis. 
nmoof Iboao noio oornjilioalod wilb unlialod hydro-met an and hydionophioaoa, 
aa vu ii »B oyatilia and pyo)oncphritin. Where the majoi diagnoaia waa nou/ogonio 
bladdoi^ and the diagnoaia waa definite, they were baled under nou/ogonio bladder 
any. Cyalilia duo lo routine o/ganiama oremied in 21 oaaoa, Ono palionl, had 
a jirotozoan cyalilia, 1 laid inPaalilial oyalil.ia, J had aovoio liemo/riiagic oya- 
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titis, 1 had a foreign body in the bladder, 6 had patent urachus and 1 had a 
bladder tumor. Five patients had hemophilia and hematuria. Three patients 
had undiagnosed urinary frequency. Enuresis was the only diagnosis in 99 
patients (7.9 per cent). Additional patients had enuresis, however, who were 
circumcized and therefore included under the listing of redundant prepuce. 
There were 62 (4.9 per cent) with urethral obstruction, of which 51 were strictures 
of the urethra or urethral meatus, where most occur. Five more were strictures 
resulting from injuiy. Three of these cases of injury were due to accidents 
during circumcision elsewhere, at which time the glans penis was inadvertently 
removed and a stricture of the urethral stump resulted. Five of the 51 cases of 
urethral stricture were located at the bladder neck. In only'’ 2 of these 1252 
cases were well-defined valves found in the posterior urethra. Miscellaneous 
ailments involving the penis included 3 cases of injury, 5 cases of infection of 



Fig. 1. Infant cystoscopes of various specifications in use at the Squier Urological 
Clinic 


the skin of the penis, 3 cases of sebaceous cy^st, 2 cases of hematoma, 1 case of 
absence of the penis and 1 case of penile dermatitis from poison ivy r . There was 
1 birth injury' to the urethra. 

The testis was involved in 5 cases with torsion of the testis; 1 case with 
torsion of the hydatid of Morgagni. The testis was injured in 1 patient and 1 
patient came in with orchitis. There was injury' to the scrotum in 1 case, prosta¬ 
titis in 1 case and a large, fleshy appendage to the perineum in 1 case. A redundant 
or phimotic prepuce was removed from 230 (18.4 per cent) of the patients, 
many of whom were in the hospital because of enuresis, or for investigation o 
some other ailment such as balanitis. One hundred cases showed no evidence 
of urological disease after thorough work-up. Those patients had been adnutte 
for various reasons, some because of undiagnosed abdominal pains, obscure 
fevers or other diagnostic problems. 
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TYPE OF LESION' 

Finally, the lesions were classified as to type:—1) those due to congenital 
anomalies, 34.2 per cent; 2) those due to infections of the genito-urinary tract 
11.0 per cent; 3) those with tumors of the genito-urinary tract, including adrenal 
tumors, 1.4 per cent; 4) those with miscellaneous diagnoses including redundant 
prepuce, enuresis and “no disease found”, 53.4 per cent. 

The Babies Hospital service of the Squier Urological Clinic has been de¬ 
veloped and equipped at the Columbia-Presbyterian Medical Center over the 
past 12 years. One floor of the Babies Hospital is devoted to pediatric urology, 
and is continuous with the Medical Center floor occupied by the urological 
x-ray, cystoscopic department, wards and laboratories of the Squier Urological 
Clinic. The availability of this sendee has made easier the early diagnosis of 
organic pathology in the genito-urinary tract. 

Two attending urologists from the Squier Clinic supervise all diagnostic and 
surgical procedures and an attending pediatrician supervises all pediatric work¬ 
up and treatment. One Squier Clinic resident, in an advanced stage of his resi¬ 
dency, is assigned to this sendee specifically and spends at least 6 months on the 
sendee. One pediatric assistant resident, supenised by the pediatxic chief 
resident, is assigned here and does a complete medical work-up, regulates the 
diet and handles all medical problems peculiar to each child. A special perma¬ 
nent nursing staff, with a particular appreciation for the idiosyncrasies of 
urological deuces, is assigned to the sendee. 

Observation cystoscopes of 8F diameter are used. Butterfield and McCarthy 
catheterizing cystoscopes of both 12 and 15F diameter are used, and for very 
large children, IGF Brown and Buerger cystoscopes are available (fig. 1). A 
McCarthy infant resectoscope is used for bladder neck obstructions. A supply 
of especially small woven catheters, bougies and filiforms is kept sterile and under 
refrigeration. It is apparent to those who have worked on this sendee that a 
child’s genito-urinary tract is not just a miniature adult tract and cannot be 
handled as such. The opportunities for constructive research in this field are 
manifold. It is hoped that the experience gained through a large number of 
admissions to active sendees devoted entirely to pediatric urology will make 
it possible to solve the many therapeutic problems now before us. 

SUMMARY 

A sampling from the experience of one pediatric urological sendee has been 
presented. One thousand, two hundred and fifty-two individual admission 
diagnoses were catalogued. The largest and most significant single group was 
made up of patients with congenital anomalies (34.2 per cent). The second 
largest group was made up of those with infections (11 per cent). Overlapping 
of the various groups was frequently found. A more comprehensive analvsis 
of all pediatric urological admissions to this sendee will be reported periodically. 

Acknowledgement is here made of the courtesy of Dm. Cahill, Fish, Eobin- 
•mn, Hazzard, Melicow, 1 eaw, Sullivan and Seidel in permitting the inclusion 
oi some of their patients in these series. 
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TRICHOMONAS INFESTATION IN THE MALE: 

A PRELIMINARY REPORT 

JOHN E. GLEN, Jr. and ROBERT S. BAILEY 
From the Department of Urology , City of Detroit Receiving Hospital, Detroit, Mich. 

Investigation of trichomonas infestation in male patients was undertaken at 
the Detroit Receiving Hospital outpatient clinic. This study was inspired by the 
noticeable frequency with which trichomonads were found in the voided urine 
specimens submitted for routine and microscopic analysis. 

In recent years an increasing awareness of this condition by the practitioner 
has resulted in additional statistical information which would lead one to surmise 
that the incidence of this disease in the male is not as rare as was formerly 
believed. 

The reported incidence of this condition has varied widely with different 
investigators. L. G. Stuhler reported the finding of 16 cases of trichomonads in 
32,000 prostatic secretions examined at the Mayo Clinic. Nitschke reported an 
incidence of 12.5 per cent of 40 cases of nonspecific urethritis having trichomonads 
in the urethral secretions. Liston and Lees in England found an incidence of 16 
cases of trichomonads in the urine in a series of 400 male urine specimens ex¬ 
amined. Riba described 9 cases of prostatovesiculitis with trichomonads present 
in 3000 prostatic secretions and suspected this to be a lower incidence than was 
actually the case. The literature thus far submitted on trichomonas infestations 
in the male has been in no way unifoim, either as to the type of examination 
or the material examined. 

We believe that this disease can be more readily detected through the ex¬ 
amination of freshly voided urine as has been suggested by other investigators; 
namely, Strain and Roth, as we have found urine sediments positive for tricko-. 
monads in cases in which we were unable to demonstrate the organisms in either 
repeated urethral or prostatic secretions. We do not, however, infer that the 
organisms are not primarily inhabitants of the urethra. 

All material was examined during this investigation within 5 to 10 minutes 
after being voided. Sterilized urine containers and centrifuge tubes were utilized 
to exclude false positives. Microscopic examination by both direct and indirect 
lighting was employed to identify these organisms, but with indifferent ad¬ 
vantage. The phase microscope was utilized on some cases, but found to be 
of no particular value. Various types of protozoal stains and supravital stains 
were employed as well as gram and methylene blue stains, but all proved un¬ 
satisfactory and impractical. 

During a period of 4 months a total of 2305 urine specimens were examine 
in the outpatient clinic of the Detroit Receiving Hospital which represente 
the freshly voided specimens of all types of clinic patients. Of this number, 
1338 were the urines of female patients and 967 were urines of male patients, 
further breakdown showed that 68 per cent of this total were colored an 

Read at meeting of Detroit Branch Society, American Urological Association, Detroit, 
Mich., May 24, 1950. 
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per cent white. The 1338 voided urine specimens from female patients showed 
162 containing trichomonads, for an incidence of 12.1 per cent. The 967 voided 
urine specimens from male patients showed 42 containing trichomonads, giving 
an overall percentage for males of 4.3 and probably approximating a population 
incidence for this social and economic level. The incidence of trichomonads in 
the urines of female patients as compared to male patients was approximately 
3 to 1 (table 1). 

Only two of the 42 male patients in which trichomonads were demonstrated 
in the urine were currently attending the urology clinic for relief of symptoms 
referable to the genito-urinary tract. It was possible to contact 15 additional 
cases for further study, and these reported to the clinic by special invitation. 

The age incidence of the 17 patients studied ranged from 30 to 73 years with 
an average of 49. There were 38 Negro and 4 white patients, which gave a 


Table 1. Incidence of trichomonads in 2305 voided urines 



1 TOTAL URINES j 

POSITIVE FOR 
trichomonads 

INCIDENCE 




% 

Females 

1338 

162 

12.1 

Males 

967 

42 

4.3 


Table 2 Symptoms and signs 



CASES 

PER CENT 

Symptoms 



Nocturia (2 or more) 

12 

71 

Urgency 

10 

59 

Dysuria 

7 

41 

Itching sensation 

5 

29 

Deep pelvic pain 

5 

29 

Signs 



Urethral discharge 

12 

71 

Stricture 

6 

35 


lacial incidence of 5.7 per cent Negro and 1.3 per cent white patients showing 
trichomonads in the urine. 

The predominant symptoms of the 17 studied cases were: nocturia, 2 or more 
times, m 12 cases; urgency in 10; dysuria in 7; itching sensations along the 
course of the urethra and about the meatus in 5 cases; and deep pelvic pain in 

5 cases. 

The physical finding of urethral discharge, stated to be particularly noticeable 

on arising was present in 12 cases. Evidence of urethral stricture was noted in 

6 patients (table 2). 

Laboratory studies revealed pyuria in 14 cases. Bacteria were present in the 
ccntnfuged unne specimens in 12 patients and were for the most part staphy- 
lococo, diphtheroids, and M. epideimis. Microscopic examination of the thin 
milky urethral d.scha.ge piesent in the 12 cases revealed active trichomonads 
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in 8. The urethral secretions contained both epithelial cells and white cells in all 
12 instances. Prostatic secretions were obtained and studied from all 17 cases. 
Trichomonads were found in 12 patients. It is interesting to note that the finding 
of trichomonads in the prostatic secretion did not coincide in every instance 
with the finding of trichomonads in the urethral secretion. White cells were 
present in the prostatic secretion in all 17 cases as was expected, and varied 
from 5 to 10 white cells/high powered field to innumerable white cells. There 
appeared to be, however, no direct relationship between the finding of tricho¬ 
monads in the prostatic secretion and the number of white cells present. Bacteria 
were present in 15 instances, and more than an occasional epithelial cell was 
noted in the prostatic secretion in 11 cases (table 3). 

Two of these patients were admitted to the hospital for urethroscopic study 
as well as cystoscopy and retrograde pyelography. Examination of the bladder 
in these two patients disclosed no evidence of unusual pathological change. 
The urine specimens taken from the bladder as well as separate kidney urine 
specimens failed in each case to show trichomonads. The prostatic urethra as 
well as anterior urethra in each case showed only mild inflammatory" changes. 


Table 3. Laboratory studies 



CASES 

PER CENT 

Pyuria 

14 

S2 

Bacteruria 

12 

71 

. , , (urethral 

Trichomonads > 

) piostatic 

S 

12 

47 

71 

Bacteria, prostatic 

15 

88 


A review of the literature discloses a strikingly wide variety of therapeutic 
agents employed in attempts to eradicate this infestation in the male, and is 
evidence of a lack of a specific treatment. In 8 cases either one or more of the 
following agents were employed; penicillin, sulfonamides, calcium mandelate, 
and chloromyeetin. In no instance was a trichomonad-free secretion obtained, 
either from the urethra or prostate. Six of these patients in whom trichomonads 
were present not only r in the urine, but in the urethral and prostatic secretions 
as well, were then treated orally with a saturated solution of potassium iodide. 
The centrifuged urine sediments, urethral and prostatic secretions were theie- 
after studied at weekly intervals. Patients were maintained on this medication 
for an average of 2 weeks. Three of the 6 cases so treated showed a persistence o 
active trichomonads in the urinaiy sediment, urethral and prostatic secretions, 
whereas in 3 others it was impossible to find the organisms for a period of as 
long as 4 weeks after the cessation of treatment. No additional therapy such as 
urethral irrigations, prostatic massage or passage of sounds was utilized on these 
patients. In view of the rather well established fact that these organisms may 
enter into a resting or encysted stage for as long as 2 or more months and duiing 
which time identification of the organism may" be exceedingly" difficult or im¬ 
possible, we do not offer this therapy as definitive. 
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CONCLUSIONS 

Trichomonas infestation of the male genito-urinary tract is not rare, as 
shown by an overall incidence of 4.3 per cent of clinic patients. 

Microscopic examination of the sediment of freshly voided urine is the most 
reliable method of detection of this condition in the male. 

Negroes showed trichomonas infestation approximately 5 times as frequently 
as white patients. 

The signs and symptoms of this infestation are often considered insignificant 
by the patient and accepted with little or no concern. 

The predominant sjTnptoms are nocturia, urgency and dysuria, itching along 
the course of the urethra and about the meatus, and deep pelvic pain. 

The physical findings of a thin milky urethral discharge and of evidence of 
urethral stricture were noted most frequently in these patients. 

Laboratory studies revealed pjairia and bacteriuria as a common finding. 
Active trichomonads were present in 8 of 12 urethral secretions, and 12 of 17 
prostatic secretions. The finding of trichomonads in both the urethral and 
prostatic secretions does not necessarily co-exist in each case. 

There appears to be no direct relationship between the finding of trichomonads 
in the prostatic secretion and the number of white cells present. 

The most encouraging therapeutic results obtained were with potassium 
iodide. Further investigation along this line and the study of other iodide prepa¬ 
rations are merited. 

1044 Lexington Ave., Schenectady, N. Y. 
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MANSON’S SCHISTOSOMIASIS WITH UNILATERAL INVOLVEMENT 

OF KIDNEY 


LUIS A. SANJURJO and ENRIQUE KOPPISCH 

From the Departments of Urology and Pathology of the University Hospital of the School oj 
Medicine and Tropical Medicine, San Juan, Puerto Rico 


Schistosomiasis is a parasitic disease caused by blood flukes, three species 
of which are of clinical importance. Man is parasitized by Schistosoma haemato¬ 
bium, S. japonicum, and S. mansoni, which are responsible, respective!} 7 , for the 
vesical or urinary, the Asiatic, and the mansonic forms. The latter two primarily 
affect the large intestine and the liver. 

The urologists practicing in Egypt have been mainly 7 concerned with urinary 
schistosomiasis due to S. haematobium, since there is no record in the literature 
of extensive invasion of the urinary tract by the other two parasites. However, 
eggs have been found in the urine or deposited in the bladder, testicles, and pros¬ 
tate in a few cases. 

We are mainly concerned here with Manson’s schistosomiasis. This disease has 
a wide geographical distribution, being found in many 7 parts of Africa, Madagas¬ 
car, the northern part of South America, and a few islands of the Antilles, in¬ 
cluding Puerto Rico where only the mansonic variety is found as in the rest of 
America. On this island, in the municipalities of Caguas, Jayrnym, Adjuntas, 
Utuado, Aibonito, Cay 7 ey 7 , and Rio Piedras, 20 to 40 per cent of the population 
is probably 7 infected, although most cases are not severe. 

Even in nonendemic municipalities, like San Juan, a large number of individ¬ 
uals are suffering from schistosomiasis because of shifting of the population from 
infected areas. Among autopsies performed in the City 7 of San Juan, Koppisch 
has found an incidence of 14.6 per cent. 1 

The Schistosoma mansoni are slender parasites, 1 to 2.5 cm. long and 1.5 to 3 
mm. broad, whose usual habitat is the portal veins and intestinal tributaries. 
The male worm possesses a trough or gymecophoral canal where the female is 
held during copulation. 

Man contracts the disease while working, swimming, or evading in bodies o 
soft water. These bodies of water contain a mollusc (Australorbis glabratus) 
that serves as intermediate host and which is infected by 7 miracidia hatched fiom 
ova passed with the feces of infected people. Three or four weeks after having 
been infected, the snails begin to shed thousands of free-swimming, fork-taile 


cercariae which are the form of the parasite infective to man. 

The cercariae penetrate the skin or mucous membranes and enter either c 
veins or lymphatics in the derma or submucosa, then reaching the right side o 
the heart and passing through the pulmonary 7 circulation into the arterial blooc, 
in which they 7 are distributed to all organs and tissues. Since their couise is 
strictly 7 intravascular, only 7 those parasites reaching the abdominal organs " lose 
blood drains into the portal veins, are able to mature. The youngparasites accumu 

1 Konnisch, E.: Manson’s schistosomiasis. J. A. M. A., 121: 930-942,1943. r.ulf- 

Read at annual meeting, Southeastern Section, American trological Asso . , 

port, Miss., February 3, 1950. 
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late in intrahepatie portal veins, wherein they reach maturity between fit e and 
six weeks after invasion of the human host- After reaching adulthood, the worms 
travel against the blood current and copulate in branches of the inferior mesen¬ 
teric and colic veins, as well as in the inferior hemorrhoidal venous plexus, which 
constitute their regular habitat. 

After fecundation, the worms separate, the female entering venules that fit 
her snuelv in the wall of the rectum and. in diminishing numb ere. at higher 
levels. Most of the ova are deposited within the venules just above or just below 
the muscularis mucosae. 

The actual mechanism whereby ova pass into the lumen, thus to reach the 
outside with the feces, for completion of the parasite s life cycle, has never been 
demonstrated. Kolilsehutter and Koppiselr investigated this matter a fen years 
ago without being able to settle it. They found, however, that when ova touch 
upon the endothelial lining of the venules, the endothelial cells quickly extend 
over the ovum, isolating it from the circulation, and the pseudotubercle then 
develops about such ova. Oviposition produces irritation, with edema and eosino¬ 
philic and round cell infiltration. Small superficial erosions of the mucosa then 
develop. 

The overdistention of superficial mucosal capillaries, produced by the blocking 
of venules by the ovipositing worms, leads to rupture of some of these capillaries; 
others probably rupture at the base of the mucosal erosions. Presumably, it is 
through these points of rupture that some ova manage to escape into the in¬ 
testinal lumen. 

Xot all of the eggs are entrapped where laid or pass into the lumen. A good 
many of them, when the female worm withdraws from the venule after ovi¬ 
position. are swept with the blood current to intrahepatie portal branches, where 
they block the smaller veins in the larger portal spaces. The result of this is the 
formation of pseudotubercles about them, the infiltration of portal spaces with 
eosinophils, lymphocytes, plasma cells, and monocytes, and the formation of a 
progressive fibrosis of the portal spaces. After 10 or 15 years, the hepatic affection 
results in a clinical picture of cirrhosis, with splenomegaly, gastro-esophageal 
■varices, ascites, and anemia. Sometimes the picture is that of Banti’s disease, 
and, a t this stage, the only clue to the diagnosis may be a history of residence or 
sojourn in an endemic focus: a history of exposure to infested waters, which is 
particularly suggestive when the individual having felt itching in the exposed 
part* shortly after coming out of the water, and the finding of eosinophilia. These 
points are of particular importance for diagnosis, because later in the course of 
t e disease, it may be difficult or impossible to find ova in the stools. 

he general clinical picture in Manson's schistosomiasis depends on the sever- 
jy 0 t e infection. Those exposed to only a few eercariae may never present 
. _ mptonis, Others, somewhat more heavily infected, will have occasional bouts 
iarr ea, usually with a little blood visible in the stools, and may complain 


1 Kohlschutter. E. 
blood vessels into the 


and Koppisch. E.: On the mode of extrusion of schistosome ov 3 from 
tissues. Schweiz. Ztschr. f. Path. u. Bakt., 4: 357. 1941. 
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of transient pain in various parts of Olio abdomen. The more heavily infected 
will go for years having episodes of bloody diarrhea and abdominal pain; the liver 
enlarges and then retracts; there is progressive splenomegaly and, finally, after 
a number of .years, the picture is predominantly that of hepatic cirrhosis. Accord 
ing to Koppisch, 3 in Puerto Pico death is due in one third of the fatal cases to 
hematemesis from rupture of esophageal varices; in another third, to cachexia 
due to the cirrhosis, and in the remainder, to complications, such as “hyperin- 
feetion, partial intestinal obstruction from schistosomal fibrosis of the mesocolon, 
colloid adenocarcinoma of the cecum, fistula of the ascending colon with forma¬ 
tion of a large retroperitoneal abscess, and pulmonary bilharsiasis.” 

Occasionally, (die parasites are found in unusual sites, or ova arc swept to 
unusual organs, leading to the so-called aberrant or ectopic lesions. In very heavy 
infections, worms may oviposit at various levels of the small intestine and in 
the stomach, pancreas, and spleen, but usually in very small numbers only. They 
may oviposit in the uterus (including the cervix), fallopian tubes, ovaries, testes, 
and prostate. A few ova may be found in the urinary bladder. Ova and worms 
may find their way, perhaps through venous connecting channels between the 
inferior hemorrhoidal plexus and the inferior vena cava, to the lungs. In that 
location the worms produce foci of eosinophilic bronchopneumonia, and the ova 
obstruct arterioles in the form of emboli, which results in the formation of pseudo- 
tuborclcs and of small groups of newly developed capillaries designated by Slmw 
and Gharcely’ as “angiomatoids”. These alterations lead to hypertension of the 
lesser circulation which, in turn, results in right-sided cardiac hypertrophy and 
a picture of cor pulmonale. Stray ova have also been found in the adrenals, myo¬ 
cardium, and brain. 

Muller and Slender reported a case of lumbar myelitis with paraplegia, paral¬ 
ysis of the urinary bladder, and death from urinary tract infection. Curiously 
enough, schistosomal lesions or ova were not found in any other part of the body 
in that case. It was first suggested by Koppisch, in 19-13,' that in this case the 
worm s probably passed from the pelvic vein plexuses to the vertebral plexus, 
“from where they could reach the tissues of the spinal cord for oviposition.. • ■ 

As regards the kidney, ova have been occasionally found in microscopic • se<!_ 
tions, but so far as we have been able to determine from a study of the literal uic, 
prolonged hematuria, with obligatory nephrectomy, due to any of the tlnco 
species of schistosomes pathogenic for man, has not heretofore been reporlci. 

The following case suggests that urologists practicing in endemic areas o 
schistosomiasis, and those who see patients from such areas, should consider t ic 
possibility of schistosomiasis in cases of hematuria of obscure cause, particulai > 
in cases, like our own, known to be infected with the fluke. There have been 
cases of schistosomal myelitis and encephalitis that have responded to treatment., 


3 Koppisch, 10.: Studios on schistosoma mansoni in I’uoHo Rico. VT. Morbid ami 
the disease as found in I’lierlo Ricans. Puerto Rico J. Rub. Health and 1 rop. iUcd., • • •' ’ 

A. F. J3. und Ghnrccb, A. A..* The /mlhoffciicHW of pulmonary 
j.jgyp(» with special reference to Ayorza’s 1 disease. .J. I «M». aw! Bad; 4G. 101 - . 
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so that a priori, and by analogy, perhaps nephrectomy could be avoided m 
cases of hematuria due to renal schistosomiasis. 


CASE REPORT 


P. L. M-. Hosp. Xo. 11993, a 36-year-old mulatto male Puerto Rican, was seen 
by us for the first time on February 21, 1949 in the Outpatient Department- of 
the University Hospital of the School of Tropical Medicine. 

For about one year he had been following treatment in this institution foi 
mansonic schistosomiasis, and splenectomy had been performed on October 13, 
194S by Dr. Jose Xoya Benitez. The postoperative course was uneventful, and 
the patient was discharged, improved, November 26. 1948. 

He was later referred to our service, complaining of massive, persistent, and 
silent hematuria of 5 months' duration. He stated that for about one year he 
had been passing, at intermittent intervals, pink or bloody urine. These episodes 
were of short duration and were not accompanied by colic or by symptoms of 
bladder irritability. Although blood had been noted in the urine by the medical 
and surgical staffs prior to splenectomy, it was considered that bleeding from 
the genito-urinary tract was probably the result of renal congestion due to 
increased portal hypertension. Prior to splenectomy, he had had three attacks of 

hematemesis. Die patient urinated in a normal fashion, > without hesi¬ 


tancy, urgency, or dribbling. The stream was of normal size and shape: there was 
mild tenninal burning occasionally, but he had never had colicky pain. Xo 
calculi, sand, or gravel had been passed in the urine. The family and past his¬ 
tories were noncontributory. The review by systems was essentially negative. 

The patient was fairly well-developed and nourished. Temperature 9S-6F, 
pulse 80. respirations 20, blood pressure 130/80. Only positive findings will be 
noted. The upper abdomen presented a well-healed, surgical, transverse scar. 
Die left lobe of the liver was palpable three finger-breadths beneath the xiphoid 
process on deep inspiration. The kidneys were not palpable; the urinary bladder 
was not percussable or tender. 

In the left lower quadrant, a hard, slightly tender mass, the size of an orange, 
and moderately fixed, could be palpated. This mass was suspected to be an ecto¬ 
pic kidney. The external genitalia, prostate, and seminal vesicles were not re¬ 
markable. Die reflexes were physiological. 

Die urine t\as reddish, turbid, and acid; albumin-r; sugar negative: specific 

gravity 1.01S: sediment loaded with red blood cells: no pus or bacteria. Gram 
stam negative; culture negative. Red blood cells 4,550.000; hemoglobin S 4 per 
cent (12.2 gm.) ; white blood cells 12,950; stabs 1 ; PMB 1 : PAID 25; segmented 
lymphocytes 41 . Phenolsulfonplithalein test 64.63 per cent: bromsulfalein 
5 .per cent: Hanger and thymol 2-F: urobilinogen negative; prostate smear 
ne = atne. Xonprotein nitrogen 32.09: urea nitrogen 16.69; sedimentation rate 

mm., va test negative: stools positive for ova of S. mansoni and hookworm; 

■ 0 ior Mrongyloides stercolaris larvae. 

Descending pyelography: In the flat film an enlarged renal shadow was visible. 
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but no renal shadow could be observed on the left side. To the left of the fifth 
lumber vertebra, and overlying the inner portion of the iliac crest, a faint, round, 
smooth shadow was present which corresponded with the mass felt in the left 
lower quadrant. The right pyelogram was essentially negative, but no dye was 
seen on the left side. 

Cystoscopy was performed on March 21, 1949. The fundus of the bladder, 
trigone, bladder neck, and posterior urethra, as well as the urethral openings, 
were not remarkable. Frank blood, however, was spurting from the left ureter. 
A 5F catheter ascended 16 cm. on the left side. A specimen of bloody urine was 
collected, which was negative for pus and bacteria. The retrograde pyelogram 
revealed a nonrotated, ectopic kidney to the left of the fifth lumbar vertebra, 
and overlying the sacrum and left iliac crest. The calyceal pattern was well pre¬ 
served. The ureter was short, corresponding with the position of the kidney. 

The case was discussed with the medical and surgical services, and a nephrec¬ 
tomy decided upon in view of the severity of the bleeding. A preoperative diag¬ 
nosis of papilloma, varix, angioma or papillitis was made. 

On May 4, 1949, a transperitoneal nephrectomy was performed, under spinal 
anesthesia, through a transverse incision below the umbilicus. An anomalous 
blood suppfy was encountered. A single artery entered the upper pole of the kid¬ 
ney. This artery came from the abdominal aorta. A single artery emerging from 
the left common iliac artery entered the kidney through the lower pole. From 
the hilum, and to the left of the pelvis and ureter, a single large vein emerged. 
This vein ascended upwards and to the left side of the abdomen, instead of to the 
right side, to enter the vena cava, but we could not trace its end. 

The postoperative course was uneventul, and the patient was discharged on 
May 12, 1949. 

Since then he has been seen monthly until one month ago. There has been no 
recurrence of the hematuria. The urine is entirely normal. Several specimens were 
examined by centrifugation for schistosome ova, but none were found. 4 he 
blood chemistry is normal. After the operation, he was given treatment with 
fuadin, but ova are still present in the stools. 

The gross specimen (S.P. 49010) consisted of a kidney including 4 cm. of the 
ureter. It weighed 150 gm. The capsule stripped off easily, leaving a pinkish- 
brown, finely granular surface. Instead of the normal kidney shape, it was flat¬ 
tened into the general form of a spleen, with a hilum presenting from one of the 
flat surfaces near the margin. At opposite poles, 2 accessory arteries were identi¬ 
fied. The surface was stippled with petechial hemorrhages. On section the cortex 
was well demarcated from the medulla and measured 9 mm. in thickness. The 
glomeruli were visible and congested. Throughout the cortex there were many 
pinpoint foci of whitish color but having a minute brownish point in the center. 
The pelvis was not dilated, and the mucosa was smooth, but there were many 
submucosal hemorrhages. The portion of ureter received was of normal appear- 

Several blocks were obtained, fixed in Zenker’s fluid, embedded in paraffin 
and stained with hematoxylin and eosin. Serial sections were made of two of them. 
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Eight to nine pseudotubercles were encountered in each section, averaging 1.5 
by 1,2 cm. of several blocks. The pseudotubercles were all situated in the cortex 
and were composed of a central zone of epithelioid cells surrounded by numerous 
eosinophils, lymphocytes, and plasma cells. A schistosome egg shell could be 
seen in the center of some of the pseudotubercles and, when present, they were 
surrounded by foreign body giant cells, but several of the pseudotubercles eere 
cut tangentially and did not include the egg shell. Some of the pseudotubercles 
were sectioned through the peripheral zone of eosinophilic and round cell infil¬ 
tration. There were, in addition, isolated foci of dense lymphocytic infiltration 
situated beneath the capsule and in the interstitial tissues of the cortex. A few 
adjacent tubules showed atrophy and were slightly dilated and lined by almost 
flat epithelium. Hyaline casts were present within many of the tubules. The 
space of Bowman's capsule of most of the glomeruli was distended with coagu¬ 
lated protein. The miraeidimn within some of the eggs was well preserved. Several 
blocks that contained no pseudotubercles presented multiple foci of dense in¬ 
filtration with lymphocytes, and in connection with these areas, in the center or 
in the periphery of them, there were encountered completely hyalinized glomeruli 
and several atrophied tubules. The remainder of the renal tissues showed coagu¬ 
lated protein within the tubules and many hyaline casts. An ovum with well 
preserved embryo was encountered in a vein, a very short distance beneath the 
cortex. Following several of the foci of round cell infiltration in serial sections 
showed them to he related to pseudotubercles. In one of the blocks there was 
encountered a short, longitudinal scar of the cortex, composed of dense fibrous 
tissue, several atrophied tubules, and one glomerulus that was undergoing by- 
alimzation. When this was studied serially, an egg shell surrounded by a zone of 
eosinophilic infiltration was encountered. Pseudotubercles that, showed no egg 
shell in the first section were found to contain a shell, with or without ah embryo, 
when followed serially. 


COMMENTS 


Although we presume, from the unusually large number of pseudotubercles, 
that the schistosomiasis was responsible for the one-sided hematuria, it is not 
possible to he entirely certain of this. First, because the affected kidney was 
ectopic, and the possibility remains that this may have been conducive to con¬ 
gestion, with rupture of capillaries, although no evidence of this was found in the 
pat io ogic examination. Second, it is difficult to visualize the hemorrhages as a 
rem tot e formation of pseudotuberdes. These structures develop about sebis- 
o_ome o\ a in many organs, and are never accompanied by hemorrhages. 

' S 1° . latter P° lnt > however, one might argue that the pseudotubercles 
-re a!) situated m the cortex, which is highly vascular. They were clearly sit- 
-p m re at ion to l ems in the intertubular or juxtaglomerular connective tissue. 

J'! V> a 1appcas m such organs as the colon and liver, it is to be assumed that 
the n-V'rTi P T tr ; lted tbe renal su Chance for opposition. The formation of 
moiLnf 1 uT deS '; equently led t0 structural alterations in the glomeruli and 
P- u ule.-, and at the same time, it must have resulted in obstruction of 
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venules, with the consequent congestion, and probable rupture of some of them 
in their proximal portions. 

At operation the renal vein was traced upwards and to the left, but it could 
not be determined whether it entered the inferior vena cava or some other vein. 
We can onty surmise that worms passed from the inferior hemorrhoidal plexus 
to the inferior vena cava and up the renal vein into the renal substance. There 
had been slight and occasional hematuria before the splenectomy, but it rvas 
not until after operation that the hematuria became severe. The possibility is 
thus suggested that a portorenal venous shunt may harm been accidentally 
established at the time of operation, and that the worms may have come from 
the portal venous system. 

It is likewise possible that since the affected kidney was ectopic, it may have 
had an unusual venous supply which may have facilitated the passage of worms 
to that organ, by a closer relation to pelvic veins or to tributaries of the portal 
venous system. 


SUMMARY 

A case of severe hematuria originating in an ectopic left kidney is reported. 
The kidney contained numerous pseudotubercles of Manson’s schistosomiasis. 
It is suggested that the latter, rather than the ectopic displacement, was respon¬ 
sible for the bleeding. This seems to be the first case reported of extensive renal 
nvolvement in the course of Manson’s schistosomiasis. 
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THE CLINICAL INTRAVENOUS XEPHROGRAAI: 
PREIDIIXARY REPORT 


BITHEL WALL axd D. K. HOSE 

From (ho Department of Surgery (Urology), Washington University Sdiool oi Mcdtcmc, Barnes 
Hospital and (he SfaUinchrodt Institute of Radiology, Si. Louis, ~>lo. 

The value of a practical clinical method of radiologic demonstration of the 
renal parenchyma is obvious, and has been sought since 1929 by various inv esti- 
gators. This report is concerned with the description of a simple modification 
of routine excretory urography that has been found to accomplish this purpose 
and to provide certain other equally important information as to the anatomic 
and physiologic status of the upper urinary tract,, not now available by the 
current diagnostic procedures in general use. 

The terms nephrogram and renogram have been used interchangeably to 
denote opacification of the renal shadows due to the presence of a urographic 
medium in either the finer elements of the renal vasculature or the various seg¬ 
ments of the nephron, or both. The phenomenon was observed early in the 
development of the excretory urogram'-• -- ; as an inconstant faint shadow, 
usually associated with obstructive uropathy. Several investigators 4, 5> c noted 
the appearance of a parenchymal outline quite frequently in delayed films of 
patients with ureteral colic. This presumably was due to sudden increased intra- 
pelvic pressure and a subsequent depression of glomerular filtration but continued 
transport of the medium across the epithelium of the tubules into its lumen 
where it cannot be excreted, with resultant increase in concentration, which 
produces renal opacification. One group of investigators 7 found nephrograms 
produced in 43 per cent of patients with ureteral colic. Attempts to produce 
this effect as a clinical diagnostic test by artificial blocking of the ureter 5 ■ 9 - 10 
met with some success, but the apparent disadvantages of instrumentation, 
difficulty in producing temporary ureteral obstruction safely, time consumption, 
and poor results have made dubious its practical value. 

Production of nephrograms by the presence of contrast medium in the vascu¬ 
lar bed of the kidney alone requires high blood concentration in the renal artery 
and is demonstrated best bt" transhunbar aortography. 31 - 1! - 14 - !5 - 15 This pro¬ 
cedure has been round to be quite valuable as a diagnostic examination and is 


. ' on Lichtenberg. A. : J. Crol., 25 : 249. 1931. 

- uesson.M. B.: Am. J. Roentgenol. 28: 27,1932. 

<£i. c , h - s - J-AAI-A., 95: 1409, 1930. 

nucox L-F.: Am. j Roentgenol., 34:596.1935. 

< Doss ’ A - K - = J- Erol., 43 : 617, 1940. 

_ UeUbrun, H. and Chittenden. G.: Radiology, 47: 51. 1946. 

5 fficGd 0 p T 'T J ''i? OT i !an 4- 'I-.. 2 - 331(1 S.: J. Urol.. 5S : 2J4,1946. 

morel, K.: J. d’urol.. o2 : 275, 1944. 


TW. - 1 - y- ana i^aiaas, o.: Aled. Von temp. (Lisbon) ( 

n Xelion O A T |® s St £ te Med ,- J - 38: 227, 1942; J. Urol., 55 : 594. 1946. 

J, vf - and Vitt. A. E.: J. Urol., 60 : 321,1945. 

b, P. G., Rush, L. W. and Evans, A. T.: J. Urol.. 65: 911, 1951. 
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considered by a number of urologists as probably the single most informative 
procedure in radiologic examination of the kidneys. The development of less 
toxic organic iodine compounds to replace sodium iodide 12 ' 15 - 16 has unquestion¬ 
ably reduced the hazard of the examination but it remains a ‘procedure of some 
magnitude’ 17 and not suited to routine use in most situations. Its handicaps of 
requiring an anesthetic, special equipment, a team or 4 or more people, being 
expensive and the judicious respect of aortic puncture has, and will continue to 
prohibit its widespread acceptance. In our own experience the procedure has 
been found to be quite helpful and completely innocuous but the aforementioned 
disadvantages limit its indications and use. 

The radiographic vascular demonstration of renal parenchyma by intrave¬ 
nous administration of organic iodine compounds was first noted by Steinberg 13 
as an incidental finding during angiocardiography. Since then, this observation 
has been confirmed and utilized by Weens, et ah, 19 in a series of 35 cases to pro¬ 
duce satisfactory nephrograms in 83 per cent of the cases. Fifty cubic centi¬ 
meters of 70 per cent diodrast were employed, injecting in 2 seconds through a 
12 needle with a Robb-Steinberg angiocardiographic syringe and taking serial 
films with a rapid cassette changer, starting at 6 seconds. No serious reactions 
were reported in this series and the study was limited largely to individuals 
without kidney disease, no clinical application being reported. 

The technique used in our series was modified in two ways; first, elimination 
of some of the objections shared with translumbar aortography, i.e., special 
equipment, extra personnel, and expense, and secondly, a different medium 
(urokon sodium 70 per cent) was used to reduce toxicity and provide a higher 
iodine concentration, with resulting greater contrast. It was believed that if 
the procedure is to be of clinical value that it must be simple, inexpensive, 
quickly and easily done with routine equipment by r no more than 2 people, to 
be of no greater hazard than other commonly employed diagnostic procedures, 
and to produce consistently good results. 


TECHNIQUE 

Variations in type and amount of medium, time of injection and intervals of 
exposure were used in standardizing the procedure. The following technique 
was found to be most practical without sacrificing quality of the examination 
and was used in most of the group: 

1) Preparation as for excretory urography and take flat film on standar 
cysto- or x-ray table to assure correct technique. 

2) Routine sensitivity test for organic iodine contrast media. 

3) Pull patient down on table so that kidneys will be directly under center o 

tube. ... f 

4) Explain to patient that he will possibly feel transitory flush on injection or 
medium and to refrain from any^ motion and breathing when so instructed. 


» O’Brien, H. A.: J. Urol., 57: 540, 1947. , . 00 inQa 

is Steinberg, I. and Robb, G. P.: Am. Rev. Tuberculosis, 38: 557, lyss. 

>8 Weens IT S., OInick, H. M„ James,D. F. andWarren, J. V.:Am J. Roentgenol., 65. 
411, 1951. 
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5) Skin wheal with 1 per cent procaine over anticubital vein and insert 15 
gauge needle on ordinary 50 cc Luer Lok syringe. 

6) Inject 50 cc 70 per cent urokon sodium as rapidly as possible, which takes 
approximately 5 seconds. (Have barrel of syringe plunger moist, so as to insuie 
smooth injection.) 

7) Have patient stop breathing and take one film at 10 seconds from end of 
injection and second one as soon as cassette can be changed, which is approxi¬ 
mately at 25 seconds. Exposure time should be as short as equipment permits 

8) Re-position patient as for a plain x-ray and complete excretory urogram 
series, with films at 5, 10 and 15 minutes or variations as desired. 

It may rarely be difficult to insert a 15 gauge needle in small veins, but this 
can usually be overcome. By testing with saline prior to injection, extravasation 
may be prevented, as extravasated medium in this concentrated form is very 
painful. The presence of blood containing the medium in other viscera may 
make film somewhat lighter than flat plate, and it is usually wise to raise the 
k.v. approximately 4 for the two nephrogram exposures. 

The ordinary 50 cc Luer Lok syringe was used in most of the examinations in 
this series and provide satisfactory films, but injection is made easier and more 
rapid using a 50 cc Robb syringe, which is identical except for a larger outflow 
connector. If the ordinary syringe is used, the caliber of the outflow connector 
should be checked to insure its adequacy, as variations in size have been noted 
in different syringes. 


MEDIA 


The availability of a satisfactory medium is essential in this type examination. 
Its requirements differ somewhat from those of aortography, as the intravenous 
injection, with its unavoidable dilution by blood, prohibits the extremely high 
renal arteiy concentrations obtained by translumbar puncture. This factor makes 
necessary the highest iodine content obtainable in the injected medium to provide 
an adequate degree of contrast. Another difference is that media used for nephrog¬ 
raphy must produce a minimum amount of side reactions in the unanesthetized 
patient, i.e., nausea, vomiting, arm pain, taste, flush, urticaria, etc., which may 
be annoying and associated motion during film exposure results in blurring, 
vdiereas in translumbar aortography these effects are of little consequence as 
the patient is asleep. Accordingly the ideal medium for nephrography would be: 

i'ontoxic, both as to producing anaphylaxis or other severe reactions and 
as to pioduction of side reactions such as nausea etc.; 2) high iodine content; 

. ree ' s °hible, so as to permit rapid injection; 4) stable in solution; and 5) 
inexpensive. 

Urokon sodium /0 per cent* appears to most nearly approch this ideal by 
ue o its high iodine concentration (table 1) and the clinical finding of its low 
toxicity when used for routine excretory urography. 20 

oth 75 per cent neo-iopax and 70 per cent diodrast were used in a few cases. 


supDlied by Dr'vicWhf & S Thn s0 , ti ' u ? 1 1?, P er . c ® nt use d in this work was 

rt d tea f t^n MallmCkr0dt ° hemiCal WOrkS ' 
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considered by a number of urologists as probably die single most informative 
procedure in radiologic examination of the kidneys. The development of less 
toxic organic iodine compounds to replace sodium iodide 12,15,16 has unquestion¬ 
ably reduced the hazard of the examination but it remains a ‘procedure of some 
magnitude’ 17 and not suited to routine use in most situations. Its handicaps of 
requiring an anesthetic, special equipment, a team or 4 or more people, being 
expensive and the judicious respect of aortic puncture has, and will continue to 
prohibit its widespread acceptance. In our own experience the procedure has 
been found to be quite helpful and completed innocuous but the aforementioned 
disadvantages limit its indications and use. 

The radiographic vascular demonstration of renal parenchyma by intrave¬ 
nous administration of organic iodine compounds was first noted bj" Steinberg” 
as an incidental finding during angiocardiography. Since then, this observation 
has been confirmed and utilized by Weens, et ah, 19 in a series of 35 cases to pro¬ 
duce satisfactory nephrograms in S3 per cent of the cases. Fifty cubic centi¬ 
meters of 70 per cent diodrast were employed, injecting in 2 seconds through a 
12 needle with a Robb-Steinberg angiocardiographic syringe and taking serial 
films with a rapid cassette changer, starting at 6 seconds. Xo serious reactions 
were reported in this series and the study was limited largely to individuals 
without kidney disease, no clinical application being reported. 

The technique used in our series was modified in two ways; first, elimination 
of some of the objections shared with translumbar aortography, i.e., special 
equipment, extra personnel, and expense, and secondly, a different medium 
(urokon sodium 70 per cent) was used to reduce toxicity and provide a liighei 
iodine concentration, with resulting greater contrast. It was believed that if 
the procedure is to be of clinical value that it must be simple, inexpensne, 
quickly and easily done with routine equipment by no more than 2 people, to 
be of no greater hazard than other commonly employed diagnostic procedures, 
and to produce consistently good results. 


TECHNIQUE 

Variations in type and amount of medium, time of injection and intervals of 
exposure were used in standardizing the procedure. The following technique 
was found to be most practical without sacrificing quality of the examination 
and was used in most of the group: , 

1) Preparation as for excretory urography and take flat film on stan ai 
cysto- or x-ray table to assure correct technique. 

2) Routine sensitivity test for organic iodine contrast media. 

3) Pull patient down on table so that kidneys will be directly under centei 0 

tube. . . c 

4) Explain to patient that he will possibly feel transitory flush on mjectioi 
medium and to refrain from any motion and breathing when so instructed. 

i' O’Brien, H. A.: J. Urol., 57: 510, 1047. . 

is Steinberg, I. and Robb, G. R.: Am. Rev. Tuberculosis, 38: 00, , 193s. , 66 . 

» Weens, It! S., Olnick, II. M„ Janies, D. P. and Warren, J. t.: Am J. Roentgenol., 

411, 1951. 
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o) Skin wheal with 1 per cent procaine over anticubital vein and insert 15 
gauge needle on ordinary 50 cc Luer Lok syringe. 

6) Inject 50 cc 70 per cent urokon sodium as rapidly as possible, which takes 
approximately 5 seconds. (Have barrel of syringe plunger moist, so as to insure 
smooth injection.) 

7) Have patient stop breathing and take one film at 10 seconds from end of 
injection and second one as soon as cassette can be changed, which is approxi¬ 
mately at 25 seconds. Exposure time should be as short as equipment permits 

8) Re-position patient as for a plain x-ray and complete excretory urogram 
series, with films at 5, 10 and 15 minutes or variations as desired. 

It may rarely be difficult to insert a 15 gauge needle in small veins, but this 
can usually be overcome. By testing with saline prior to injection, extravasation 
may be prevented, as extravasated medium in this concentrated form is very 
painful. The presence of blood containing the medium in other viscera may 
make film somewhat lighter than flat plate, and it is usually wise to raise the 
'a . approximately 4 for the two nephrogram exposures. 

The ordinary 50 cc Luer Lok syringe was used in most- of the examinations in 

tins senes and provide satisfactory films, but injection is made easier and more 

rapid using a oO cc Robb syringe, which is identical except for a larger outflow 

connector. If the ordinary syringe is used, the caliber of the outflow connector 

in u-fr 10 ! 16C . to insure its adequacy, as variations in size have been noted 
m amerent syringes. 
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Vascular nephrograms were produced with each, but the contrast appeared to 
be less than with urokon and in one patient in which diodrast and urokon both 
were used 3 days apart with the same technique, urokon unquestionably pro¬ 
duced better films. 

The dosage of 70 per cent urokon administered is approximately 500 mg./kg. 
and although this is approximately five times the quantity used in routine excre¬ 
tory urography, it is approximately one-eighteenth of the MLD. 21 (It has been 
found 22 to cause less tissue reaction when injected intramuscularly than 30 
per cent urokon, diodrast or neo-iopax.) 


RESULTS 


This method of examination has been used in 80 cases to date without failure 
to opacify the renal parenchyma. A practical technique for clinical use as de¬ 
scribed above was evolved in this series and a wide variation in quality of the 
films was observed. Technical difficulties were encountered, particularly deter¬ 
mination of proper time of injection and interval of exposure. Motion associated 
with breathing and rarely coughing caused blurring of one of the films in some 
instances, but at least one satisfactory film was obtained in each patient, and 
with the present technique, consistently good films are produced. 


Table 1. Relative iodine content in available concentiated uroqiaphic media 



CM. MEPIA/CC 

CM. IODIN*E/CC 

l 

Urokon sodium 70% 

.70 

4606 

23 03 

Neo-iopax 75% 

.75 

.3862 

19.31 

Diodrast 70% 

.70 

3486 

17.33 


In approximately 50 per cent of the cases the great vessels and renal arteries 
are demonstrated in the first film. The circulation time of normal individuals 
varies, which makes consistent exposure of film at optimum time difficult with 
standard urological x-ray equipment (but could be done with the rapidograph or 
other serial rapid exposure devices). However, the degree of opacification pro¬ 
duced by the medium in the finer vessels of the kidney appears to parallel the 
renal artery blood flow and produces an equivalent amount of information. The 
20-25 second film usually gives maximum renal opacification. 

The excretory urograms obtained in this method were found to be of excellent 
quality (figs. 1 and 2) and adequate for diagnosis in a much higher percentage of 
cases than previously reported by excretory urography. Filling of the pelves 
and ureters with a clear outline of the entire collecting system was frequent y 
noted. Opportunity to compare pictures obtained in this examination wit 
routine excretory urograms previously made was present in 16 cases and withou 
exception shoved improvement in the demonstration of the upper urinaij r trac 
(fig. 2). This finding suggests that present techniques for excretory urograp J 
do not make available the maximum concentration of organic iodine contras 


2 1 Nesbit, R. M. and Lapides, J. • Univ Mich Med. Bull , 16: 37, 1950. 

22 Byrne, J. E. and Mclick, IV. F. Urol. & Cutan. Rev., 65: 193, 1951. 





Fig. 1 . Normal nephrogram Woman aged 50. .1, flat film. B, nephrogram 25 seconds 
after injection. C, pielogram 10 minutes aftei injection 
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Dhrotic sac found at exploration. 
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media that the normal kidney can utilize to produce shadows of the collecting 
system. 



-- / 
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nephrogram at^seconds^™ to , sto P e in lo "er third of ureter. .4, flat film. B 
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Hver usually ^ “ the The *n and 

aorta mav'be seen . , “ . a " eunsms or anomalies of the abdominal 

- -een. An interesting incidental finding was the appearance of a 
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good quality gallbladder shadow at approximately 1 hour with good visualiza- 
tion usually' at 2, 3, and 4 hours (fig. 3). 

In this series 42 per cent of the cases had intrinsic renal disease and 58 per cent 
proved to have normal upper urinaiy tracts. Cases were not selected for indica¬ 
tions while technique was being developed. An attempt to evaluate the procedure 
by correlation with aortography, renal function tests, retrograde pyelography 
and pathological specimens in certain patients with kidney disease is being made 
and will be reported later. To date nephrography has been used largely' in evalua¬ 
tion of the surgical kidney, i.e., calculous disease (fig. 4), hydronephrosis (fig. 5), 
renal tumors, pyelonephritis, tuberculosis and congenital anomalies. It also has 
been used to differentiate renal and extra renal masses and to evaluate non¬ 
functioning kidney's in which ureteral catheterizations cannot be accomplished. 

REACTIONS 

No adverse reactions of consequence have occurred in this series. The usual 
side effects associated with excretory urography' have been observed with certain 
exceptions and differences. Almost all patients experienced a transient feeling of 
warmth and flush and noted a foreign metallic-like taste. The incidence of 
nausea was surprisingly low with only' 9 patients or 11.2 per cent and only 2 
patients vomited, one a pregnant woman (of months), who appeared to be 
unusually' susceptible. One patient had back pain for approximately' 30 seconds 
following the injection. Five patients complained of transient headache and a 
mild urticaria was observed in 2 patients. No instances of arm pain due to 
venospasm were observed, but pain at the site of injection occurred in 7 patients 
in which some of the medium was extravasated into the tissues. This caused 
excruciating pain and the procedure should not be attempted unless a clean 
venopuncture is obtained. Iodism or symcope were not observed; however, no 
patients with history' of allergy', severe sy'stemic disease or marked renal im¬ 
pairment were used. Blood pressure changes were observed in a few patients 
and response varies from a drop of 10 mm. to a rise of 20 mm. mercury'. The 
low incidence of nausea and vomiting in this procedure employing rapid injec¬ 
tion of relatively' large amounts of urokon sodium would seem to indicate that 
there is no relation between injection time of the medium and the incidence of 
this ty r pe of reaction, except to suggest that the occurrence probably' is lower vith 
rapid injection. 

CONTRAINDICATIONS 

The only' absolute contraindications to the procedure probably' are maikcd 
renal insufficiency', known allergy' (including previous severe reaction to organic 
iodine compounds) and inadequate veins to permit venopuncture with a No. la 
gauge needle. 

In this series ages varied from 10 y'ears to 73 years. Patients with various as 
sociated diseases were used, including diabetes, hypertension, cardiac fai ure, 
tuberculosis, and pregnancy'. No patient with severe systemic diseases, mai '« 
anemia, history of previous reaction to organic iodides, asthma, or uremia iieie 
used. (It is suggested that patients with liver disease and hyperthyroidism s iou 
be approached with caution.) 
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VALUE AND INDICATIONS 

Intravenous nephrography is being investigated and presented as an examina¬ 
tion that is almost as informative as translumbar aortography and without the 
disadvantages that have restricted its acceptance as a routine diagnostic pro¬ 
cedure; namely, anesthesia, time and personnel requirements, special equipment, 
expense and supposed hazard of translumbar puncture. 

This method is not proposed as a substitute for translumbar or femoral cathe¬ 
terization arteriography in certain cases as the concentration of medium and the 
resultant contrast provided is not as great in the intravenous method. The con¬ 
sistent demonstration of the renal arteries and their branches and as dense a 
renogram is not provided and cannot be expected to be as valuable in differentia¬ 
tion of intrarenal lesions or in diseases in which sharp delineation of the large 
vessels is essential, such as differentiating renal tumor and cysts or evaluation of 
ananomalous vessels. In certain other applications, the procedure appears to 
provide an equivalent amount of information. 

The clear cut indications for vascular visualization of the kidney possibly are 
limited to differentiation of renal and extrarenal lesions, evaluating certain 
anomalies for surgery (horseshoe kidney, ectopia, etc.) and evaluation of non¬ 
functioning kidneys that cannot be catheterized. However, the procedure’s 
single most valuable contribution probably will be as a test of differential renal 
function, particularly in preoperative study of kidneys in which conservative 
renal surgery is contemplated or considered. At least some investigators’- 
believe that more information as to the functional integrity of a kidney can be 
obtained by preoperative radiologic demonstration of blood supply than can be 
obtained at surgical exploration. 

Miscellaneous otf er uses of the procedure closely parallel those of translum¬ 
bar arteriography and its value in many urologic diseases will be demonstrated 
only with further application. 

SUMMARY 

The availability of a nontoxic medium with higher iodine concentration has 
made possible a practical clinical method of radiologic demonstration of the renal 
parenchyma. Rapid intravenous injection of 70 per cent urokon sodium has been 
ound to consistently produce satisfactory opacification of the kidney with 
minimal toxic side effects. A simplified technique is described that can be in¬ 
corporated into routine excretory urography, eliminating most of the disadvan¬ 
tage,- of translumbar aortography, yet providing almost as much information 
rc e ar 'ng the status of the upper urinary tract. The procedure is not designed to 
supp ant aortography in cases in which visualization of the renal vessels is es¬ 
sentia), but does proride a similar amount of information as well as a test of 
' rena ' function and differentiating renal and extrarenal lesions. 

is procedure has been used in SO cases with opacification of the renal out- 
me-m each instance. Xo serious reactions were observed, the most troublesome 
>emg pam caused by accidental extravasation of the medium in 7 cases. A 
ransient. vasomotor flush and feeling of warmth were consistently present and 
ie incidence of nausea and vomiting was comparable to that usually seen in 
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good quality gallbladder shadow at approximately 1 hour with good visualiza¬ 
tion usually at 2, 3, and 4 hours (fig. 3). 

In this series 42 per cent of the cases had intrinsic renal disease and 58 percent 
proved to have normal upper urinary tracts. Cases were not selected for indica¬ 
tions while technique was being developed. An attempt to evaluate the procedure 
by con-elation with aortography, renal function tests, retrograde pyelography 
and pathological specimens in certain patients with kidney disease is being made 
and will be reported later. To date nephrography has been used largely in evalua¬ 
tion of the surgical kidney, i.e., calculous disease (fig. 4), hydronephrosis (fig.5), 
renal tumors, pyelonephritis, tuberculosis and congenital anomalies. It also has 
been used to differentiate renal and extrarenal masses and to evaluate non¬ 
functioning kidneys in which ureteral catheterizations cannot be accomplished 


REACTIONS 

No adverse reactions of consequence have occurred in this series. The usual 
side effects associated with excretory urography have been observed with certain 
exceptions and differences. Almost all patients experienced a transient feeling of 
warmth and flush and noted a foreign metallic-like taste. The incidence 
nausea was surprisingly low with only 9 patients or 11.2 per cent and only - 
patients vomited, one a pregnant woman (5| months), who appeared to * 
unusually susceptible. One patient had back pain for approximately 30 secon 
following the injection. Five patients complained of transient headache an 
mild urticaria was observed in 2 patients. No instances of arm pain (m ' 0 
venospasm were observed, but pain at the site of injection occurred in 7pai ,e ^ 
in which some of the medium was extravasated into the tissues. This cnu-^ 
excruciating pain and the procedure should not be attempted unless a 
venopuncture is obtained. Iodism or syncope were not observed; houeier, ^ 
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pairment were used. Blood pressure changes were observed in a -- . ^ 
and response varies from a drop of 10 mm. to a rise of 20 mm. me ' cu 'j\. f _ 
low incidence of nausea and vomiting in this procedure employing inpi ^ 
tion of relatively" large amounts of urokon sodium would seem to in inn ® 
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there is no relation between injection time of the medium and 
this type of reaction, except to suggest that the occurrence probably' s 
rapid injection. 
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CONTRAINDICATIONS 


The only" absolute contraindications to the procedure probably aie n j t 
renal insufficiency, known allergy (including previous severe reaction o ^ ^ 
iodine compounds) and inadequate veins to permit venopunctiue 
gauge needle. _ ariolIS a c- 

In this series ages varied from 10 years to 73 years. Patients " 
sociated diseases were used, including diabetes, hypertension, cal ^ 
tuberculosis, and pregnancy. No patient with severe systemic disc ^^’ )i , 1 Vlt 
anemia, history of previous reaction to organic iodides, asthma, oi ^ J)( 

used. (It is suggested that patients with liver disease and hyperthyroi i 
be approached with caution.) 
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VALUE A-VO IVDICATIOVS 

Intravenous nephrography is being investigated and presented as an examina¬ 
tion that is almost as informative as translumbar aortography and without the 
disadvantages that have restricted its acceptance as a routine diagnostic pro- 
cedure; namely, anesthesia, time and personnel requirements, special equipment, 
expense and supposed hazard of translumbar puncture. 

This method is not proposed as a substitute for translumbar or femoral cathe¬ 
terization arteriography in certaiu cases as the concentration of medium and the 
resultant contrast provided is not as great in the intravenous method. The con¬ 
sistent demonstration of the renal arteries and their branches and as dense a 
renogram is not provided and cannot be expected to be as valuable in differentia¬ 
tion of intrarenal lesions or in diseases in which sharp delineation of the large 
vessels is essential, such as differentiating renal tumor and cysts or evaluation of 
ananomalous vessels. In certain other applications, the procedure appears to 
provide an equivalent amount of information. 

The clear cut indications for vascular visualization of the kidney possibly are 
limited to differentiation of renal and extrarenal lesions, evaluating certain 
anomalies for surgery (horseshoe kidney, ectopia, etc.) and evaluation of non¬ 
functioning kidneys that cannot he catheterized. However, the procedure’s 
single most valuable contribution probably will be as a test of differential renal 
function, particularly in preoperative study of kidneys in which conservative 
renal surgery is contemplated or considered. At least some investigators 12 
believe that more information as to the functional integrity of a kidney can be 
obtained by pieoperative radiologic demonstration of blood supply than can be 
obtained at surgical exploration. 

Miscellaneous otl er uses of the procedure closely parallel those of translum- 
bar arteriography and its value in many urologic diseases will be demonstrated 
only with further application. 

SUMMARY 

The availability of a nontoxic medium with, higher iodine concentration has 
made possible a practical clinical method of radiologic demonstration of the renal 
parenchyma. Rapid intravenous injection of 70 per cent urokon sodium has been 
ouiK to consistently produce satisfactory opacification of the kidney with 
minimal toxic side effects. A simplified technique is described that can be in- 
corporated into routine excretory urographj-, eliminating most of the disadvan- 
danslumbar aortography, yet providing almost as much information 
re b ar ng the status of the upper urinary tract. The procedure is not designed to 
supp ant aortography in cases in which visualization of the renal vessels is es- 

AR ^ l> ! d0eS P ' 0VK!e a amount of information as veil as a test of 

eren ia renal function and differentiating renal and extrarenal lesions. 

lines 1 ' 8 pr °. cedure has keen used in 80 cases with opacification of the renal out- 
eac 1 insta " ce ' Xo serious reactions were observed, the most troublesome 
twmA P r. caused by accuiental extravasation of the medium in 7 eases. A 
tlw i„!!; t '' asorno!or flush and feeling of uarmth were consistently present and 
ence of nausea and vomiting was comparable to that usually seen in 
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routine excretory urography. The quality of the excretory urograms obtained 
by this technique was uniformly good and comparisons with routine excretory 
urograms on the same patients suggest that the present dosage in use for excre¬ 
tory urography does not provide the maximum amount of contrast medium that 
can be utilized by the kidneys. 


CONCLUSIONS 

1) A technique of vascular visualization of the renal parenchyma is described 
employing rapid intravenous injection of 70 per cent urokon sodium, which can 
be incorporated into routine excretory urography by simple modifications. 

2) The method has been used in 80 cases with no serious reactions and without 
failure to produce a nephrogram. 

3) Clinical applications are discussed and comparisons made with other 
methods of renal arteriography. 

4) Excellent excretory urograms are obtained by this method indicating that 
present routine dosages for excretory urography do not provide the maximum 
amount of organic contrast medium that can be utilized to outline the collecting 
system. 
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INFLUENCE OF ALUMINA GELS ON PREVENTION OF URINARY 

CALCULI 

GEORGE S. BARRETT 

From (he College of Physicians and Surgeons, Columbia University, and the Sguier Urological 
Clinic of the Presbyterian Hospital, New i orf :, N. i. 

The origin of urinary calculi has been extensively studied but remains laigely 
obscure. Obstruction, infection, hyperexcretion of crystalloids, 1 and subepithe- 
lial plaque formation- are frequently associated but no single etiologic agent 
is common to all cases; probably multiple factors are involved. Renal stone may 
occur with hyperparathyroidism, oxaluria, cystinuria, milkman syndrome 3 and 
other metabolic disorders, but in the majority of patients chemical studies fail 
to establish the presence of an underlying disturbance in metabolism. Except 
for the small group in whom stone formation results from metabolic abnormality 
(and for whom surgical removal of the cause, as of hyperfunctioning parathyroid 
tissue, is usually curative) renal stones are prone to recur after excision and to 
increase in size despite all known preventive measures. The treatment most 
commonly employed has attempted to reduce urinary phosphate precipitation 
by continuous acidification of the urine. For this purpose it has been customary 
to utilize acid-ash diets, usually supplemented by acidifying agents. However, 
this treatment is too often limited in effectiveness by the presence of ammonia¬ 
forming organisms in the urinary tract, and impairment of renal function. Under 
such circumstances a highly acidifying regimen is hazardous because of the danger 
of acidosis. In many patients with urinary infection no amount of acidification 
"ill reduce the urinary pH to the desired acid range. The urine will remain acid 
until it reaches the kidney pelvis, where it will become alkaline through bac¬ 
terial production of ammonia from urea. Hence, the serious hazards of secondary 
operations of the kidney 4 for many patients have been inescapable. 

The present study was undertaken 1) to confirm the value of certain alumina 
gels in preventing formation and enlargement of renal stone; and 2) to deter¬ 
mine the metabolic role of magnesium in the development of urinary calculi. 


ALUMINA GEL FOR CONTROL OF RENAL CALCULI 


Rationale. In passing through the gastro-intestinal tract the aluminum com¬ 
bines with phosphate ions to form an insoluble aluminum phosphate which is 
entirely excreted as such in the stool, thus diminishing the amount of phosphate 
available for resorption through the alimentary tract. Decreased intestinal re- 
• oiption of phosphate lowers the serum inorganic phosphorus, favors a more 
complete tubular resorption of phosphate ions, and hence reduces urinary ex- 

Sci'encr“ Ued iD parUal fulfiUment of tlle requirements for the degree of Doctor of Medical 


! p e - j er ,’, L ; : Etiology of urinary lithiasis. Arch. Surg., G: 525, 1923. 

44 ; 5S0, 1940 A " Paplllary pafhol °gy a s a precursor of primary renal calculus. J. Urol.. 

■ F V °L aI V; Osteomalacia and late rickets. Medicine, 25: 399 1916 

^omstein, A. h. : Secondary renal operations. Am. J. Surg., 80: tos! 195o! 
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cretion of phosphate. 5 In short, phosphate is eliminated largely in the stool 
rather than in the urine, the extent of the change depending on the dosage 
of alumina gel and restriction of phosphorus intake. 

Freeman and Freeman, first to use aluminum hydroxide gel to reduce urinary 
phosphorus excretion, reported, in 1941, 6 a reduction in concentration of in¬ 
organic phosphorus in the serum and urine of a series of children with chronic 
renal insufficiency, and also in the control—a child with normal kidneys. By 
administering 120 cc daily in four equal doses, they succeeded in restoring the 
hyperphosphatemia and hypocalcemia to normal values in the children with 
uremia. 

In 1945, Ephraim Sliorr 5 described a patient with bilateral staghorn phos- 
pliatic calculi, whose urinary tract was grossly infected with a urea-splitting 
organism resistant to chemotherapy, and for whom an acidifying regimen would 
have been futile. Administration of 120 cc amphojel* daily reduced the urinary 
phosphorus excretion by r 90 per cent. Shorr suggested that diversion of the 
phosphorus from the urine to the intestinal tract might inhibit enlargement of 
existing phosphatic calculi and prevent formation of new stones. 


METABOLIC ROLE OF MAGNESIUM 

The metabolic role of magnesium in the development of renal stone was first 
studied by Greta Hammersten." In extensive experiments on rats she showed 
that an acidotic diet high in oxalic acid but deficient in magnesium and vita¬ 
mins A and D would produce calcium oxalate calculi in the presence of acid 
urine; and calcium phosphate stones if the urine were alkaline. Conversely, after 
feeding the rats, in which stones had formed, a “therapeutic” diet Jacking oxalic 
acid but ample in magnesium and vitamins, decalcification of the stones was 
demonstrated by x-ray in two thirds of the animals. In further studies she found 
that magnesium, by forming a complex, readily soluble compound with the 
oxalate ion, greatly increased the solubility' of calcium oxalate. Survey of the 
literature failed to reveal any confirmation of these animal experiments, and 
no clinical application. They' suggest, however, that in the human, deficiency 
of magnesium may r lead to increase in excretion, and an adequate supply of 
magnesium to lessened excretion, of endogenous oxalic acid. 8 


CLINICAL PROCEDURE 


From the urological outpatient clinic, 34 patients were selected who 1) "cie 
suffering from recurrent urinary calculi and who had no apparent metabolic 
disorder (some had had three to five operations for removal of renal or ureteia 


* Amphojel ®, aluminum hydroxide gel (alumina gel), supplied by Wyeth Incorporated. 

5 Shorr, E.: Possible usefulness of estrogens and aluminum hydroxide gels in trie m. • t 

ment of renal stone. J. Urol., 53: 507, 1945. , . ... „i MOn ic 

6 Freeman, S. and Freeman, W. M. C.: Phosphorus retention in children with enrom 
renal insufficiency; effect of diet and ingestion of aluminum hydroxide. Am. J. lus. 

^Hammersten, G. - Dietetic therapy in formation of calcium oxalate calculi in urinary 
passages. Skandinav. Arch. f. Physiol., 80: 165, 1938. , 30; 

s Hammersten, G.: Bildnmgen av. aseptiska urinvagastener sartrjek. Aoid. - 

911, 1946. 
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^onesV. 2'i had gross infection of the urine, resistant to chemotherapy; 3) had 
calculi containing phosphate salts as the major component: or 4) had undergone 
operation for recurrent calculi and in whom prevention of further stone for¬ 


mation was desired. 

Treatment was as follows: 1} Fluid intake was raised (S to 10 glasses of water 
daily!. 2) A constant maintenance diet (see tables 1 and 21 was instituted, v-htc 
contained 0.G gm. calcium. 1.2 gm. phosphorus, and 0-246 gm. magnesium per 


Table 1. Maintenance diet of calcium and phosphorus 


Use daily in the amounts staled: 

It glasses milk, { glass at each meal 
4 ounces meat or fish 
2 csss 

6 slices white bread 

2 portions cereal, see list 

3 servings fruit, see list: one must be orange or grapefruit 
2 vegetables, see list 


Foods permitted: 

Meat and Fish: Beef, chicken, ham. lamb, pork, veal, codfish, flounder, haddock, halibut. 

Vegetables: Artichokes. French; asparagus; beans, string or snap; beets, cabbage, 
carrots, cauliflower, celery, encumbers, eggplant, endive, escarole. lettuce, okra, onions, 
parsnips; peppers, green; potatoes, white and sweet; radishes: squash, summer and winter: 
tomato, turnips. 

Fruit: Applies, apricots, avocado, banana, blackberries, blueberries, cantaloupe, 
cherries, cranberries, currants, dates, gooseberries, grapefruit, grapes, huckleberries, 
lemons, loganberries, muskmelon. oranges, peaches, pears, persimmons, pineapple, plums, 
prunes pumpkin, raisins, raspberries, rhubarb, strawberries, watermelon. 

Cereals: Farina, cream of wheat, cornflakes, rice krispies. eornmeal, oatmeal, white 
rice, macaroni, spaghetti. 

Foods permitted in unlimited quantities: Sugar, jelly, butter, vinegar. 

Do not use: Cereal, fruit, or vegetables eveept those listed above; nuts of any kind, 
including peanut butter; cheese, eveept cottage or pot; heart, liver, bluefish, clams, mack¬ 
erel. salmon, shrimp, turkey, kidney, smelt, sardines, fish roe; cocoanut; figs; maple syrup, 
molasses. Karo; gelatin, yeast. 


day. This diet supplied about 1SOO calories, with neutral or slightly acid ash. 
3 1 1 itamin A concentrate was administered, in daily doses of 50.000 units for 
the first month, and 25,000 units thereafter. 41 Amphojel with magnesium tri¬ 
plicate. in doses of 30 to 45 cc was given 4 times daily in half a glass of water. 
5) At mom lily intervals the 24 hour urinary output was analyzed for inorganic 
phosphorus, by a modification of the Fiske and SubbaRow method 3 (see p. 3191: 
ami to check on the completeness of the urine collection, the 24 hour urinary 
creatinine excretion was determined. (Formally, females excrete from 14 to 22 
nig., and males from 20 to 2S mg. of creatinine per kilogram of body weight 


Amphojel jf, aluminum hvdroxide 
me 4 ;>*r cent aluminum ovide'and 12.5 
in «\eth Incorporated- 


(alumina gel\ with magnesium trisiHeate, contain- 
per cent magnesium trisilicate, was made available 
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cretion of phosphate. 5 In short, phosphate is eliminated largely in the stool 
rather than in the urine, the extent of the change depending on the dosage 
of alumina gel and restriction of phosphorus intake. 

Freeman and Freeman, first to use aluminum hydroxide gel to reduce urinary 
phosphorus excretion, reported, in 1941, 6 a reduction in concentration of in¬ 
organic phosphorus in the serum and urine of a series of children with chronic 
renal insufficiency, and also in the control—a child with normal kidneys. By 
administering 120 cc daily' in four equal doses, they' succeeded in restoring the 
hyperphosphatemia and hypocalcemia to normal values in the children with 
uremia. 

In 1945, Ephraim Shorr 5 described a patient with bilateral staghorn phos- 
phatic calculi, whose urinary tract was grossly' infected with a urea-splitting 
organism resistant to chemotherapy', and for whom an acidifydng regimen would 
have been futile. Administration of 120 cc amphojel* daily' reduced the urinary 
phosphorus excretion by' 90 per cent. Shorr suggested that diversion of the 
phosphorus from the urine to the intestinal tract might inhibit enlargement of 
existing phosphatic calculi and prevent formation of new stones. 


METABOLIC ROLE OF MAGNESIUM 

The metabolic role of magnesium in the development of renal stone was first 
studied by' Greta Hammersten." In extensive experiments on rats she showed 
that an acidotic diet high in oxalic acid but deficient in magnesium and vita¬ 
mins A and D would produce calcium oxalate calculi in the presence of acid 
urine; and calcium phosphate stones if the urine were alkaline. Conversely, after 
feeding the rats, in which stones had formed, a “therapeutic” diet lacking oxalic 
acid but ample in magnesium and vitamins, decalcification of the stones was 
demonstrated by' x-ray in two thirds of the animals. In further studies she found 
that magnesium, by' forming a complex, readily' soluble compound with the 
oxalate ion, greatly' increased the solubility' of calcium oxalate. Survey' of the 
literature failed to reveal any' confirmation of these animal experiments, and 
no clinical application. They' suggest, however, that in the human, deficiency 
of magnesium may lead to increase in excretion, and an adequate supply' o 
magnesium to lessened excretion, of endogenous oxalic acid. 8 


CLINICAL PROCEDURE 

From the urological outpatient clinic, 34 patients were selected who 1) " elC 
suffering from recurrent urinary calculi and who had no apparent metabolic 
disorder (some had had three to five operations for removal of renal or ureters 

* Amphojel ®, aluminum hydroxide gel (alumina gel), supplied by Wj-eth Incorporated. 
5 Shorr, E.: Possible usefulness of estrogens and aluminum hydroxide gels in tne - fc 
ment of renal stone. J. Urol., 53: 507, 1945. . „ Mironic 

« Freeman, S. and Freeman, W. M. C.: Phosphorus retention in children with c 
renal insufficiency; effect of diet and ingestion of aluminum h.vdroxide. Am. J • vis. 

61 h Hammersten, G.: Dietetic therapy in formation of calcium oxalate calculi in urinar. 
passages. Skandinav. Arch. f. Physiol!, 80: 165, 1938. , ,, , 30; 

I s Hammersten, G.: Bildningen av. asepfiska urinvagastener sartijck. Aord. 

911, 1946. 
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both kidneys. In this patient the right kidney functioned only slightly, and a 
laro-e amount of sand and numerous stones had passed through the left nephros¬ 
tomy tube, but at the start of this study she mas free from calculi. The control 
mas'a healthy female office worker (D.) with normal kidneys. 

The plan mas as follows: 1) During the 6 day fore period, in the first 3 days 
(adjustment period) the patients received the maintenance diet ohh, in the 
second 3 days the maintenance diet mas fed and 24 hour specimens of food, mine, 
and stool mere collected. 2) Then followed two experimental periods of 8 days 
each. In the .first (period 1) the patients received the maintenance diet, and plain 
amphojel, 30 cc, 4 times daily; 24 hour specimens of food, urine and stool mere 
collected. In the second (period 2) the patients received the maintenance diet 
and amphojel with magnesium trisilicate, 30 ec 4 times daily; 24 hour specimens 
of food, urine and stool mere collected. 3) In the 2 day final or recovery period 
(period 3) for observation of the return to normal values, the patients received 
only the maintenance diet; 24 hour specimens of food, urine and stool mere col¬ 
lected. To maintain positive nitrogen balance, all mere allowed to be up and 
about the ward 4 to 6 hours a day. 

Blood was withdrawn on the last day of each period for calcium, phosphorus 
and magnesium determinations. The mine mas collected in 24 hour volumes 
and the pH determined with nitrazene paper. It mas then acidified with 5 cc 
glacial acetic acid, measured, and a portion pooled for each period. 


METHODS OF ANALYSIS 

Inorganic phosphorus in the urine mas determined by the following modifi¬ 
cation of Fiske and SubbaRow method. 

A 1:5 dilution of the urine gave the best colorimetric range. One cubic cen¬ 
timeter of this dilution was placed in a 50 cc flask and half the amount of the 
other reagents used (see Fiske and SubbaRow method 9 ). The determinations 
were done in duplicate. A phosphate standard (KH : POj 1.0 cc, containing 0.0S 
gm. phosphorus) was carried along with each set of unknowns, and these were 
read against a reagent blank on an Evelyn photoelectric colorimeter with a 540 
filter. The galvanometer scale measuring the percentage of transmission was 


_„ s D- ke ’ R- an< l SubbaRow, Y.: Determination of phosphorus. J. Biol. Client.. 66: 
3io.192o. 

Method of Fiske and Subbaltow for the determination of inorganic phosphorus in urine. 
-leasure into a 100 cc volumetric flask enough urine to contain between 0.2 and 0.S mg. 
inorganic phosphorus (usually 1 or 2 cc). (Accurate results can be obtained, with proper 
wuX™! n i~ a ? n much . 3 ? *'P m S- phosphorus.) Add water to bring the total volume to 70 cc, 
ru„t't a , , n c S 0 Holvbdate 1 and 4 cc of 0.25 per cent aminonaphtholsulfonic acid, 
til e w - <vA“'° p ? r cetu ammonium molvbdate in 5 X sulfuric acid. Dissolve 25 gm. of 
oirtfnSil i rfif of water. Rinse into a liter volumetric flask containing 500 cc of 10 X 

the snt„t,nn ‘iP i f? to I lc ma rk with water and mix.) After the addition of each reageDt, 
the solution should be mixed by gentle shaking. 

fronttransfer to a similar flask 5 cc. of the standard phosphate solution 
the urine Jn!nnt^^v?'\ 05I )v 0rusk 65 cc water, and the same reagents that were added to 
colorimeter af?cr Sminutes. 0 Contents of each flask to the nlark > mix > and compare in the 

itiJwAricikrilPPPrM PPtP .co'orimeter, which is more accurate than the visual colori- 
studv ^ ' u ~ ct ^ Dskc and SubbaRow. was used for the determinations in this 
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in 24 hours.) 6)Roentgen examination of the urinary tract was performed every 
3 montls. 

Balance studies to determine the role of magnesium in the formation of urinary 


Table 2. Daily menu showing caloric value and the breakdown of carbohydrate, protein 

and fat 



MEASURE 

(gram) 

CARBOHYDRATE 
(4 CALORIES PEF 
GRAM) 

PROTEIN (4 
t CALORIES PER 
CRAM) 

FAT (9 CALORIES PER CRAIf) 

Breakfast 





Fruit, 15% of meal 

100 

15 

I 

— 

Eggs 

2 

1 

13 

12 

Cereal 

50 

4 

1 

— 

Bread, white 

60 

30 

6 

2 

Butter 

20 

— 

— 

19 

Milk 

100 

5 

4 

4 





55 25 37 

Lunch 





Meat 

60 

— 

16 

11 

Vegetables 

100 

6 

2 

— 

Bread, white 

60 

30 

6 

2 

Butter 

20 

— 

— 

19 

Milk 

100 

5 

4 

4 

Fruit, 15% of meal 

100 

15 

1 

— 





56 29 36 

Dinner 





Meat 

60 

— 

16 

11 

Vegetables 

100 

6 

2 

— 

Bread, white 

60 

30 

6 

2 

Butter 

20 

— 

— 

19 

Milk 

100 

5 

4 

4 

Fruit, 15% of meal 

100 

15 

1 

— 





56 29 36 




Total 

167 83 109 
X4 X4 X9 



I 


66S + 332 + 081 


1 



Total Calories—1.0S1 


Tea may be used if brewed with distilled water. 


calculi were conducted on 3 patients from this group. Two, a male (R.) an 
female (M.), had renal calculi; and 1 female (S.) had permanent bilatera n 
plwostomies, because of ureteropelvic obstruction, after removal of stones ro 
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both kidneys. In this patient the right kidney functioned only slightly, and a 
large amount of sand and numerous stones had passed through the left nephros¬ 
tomy tube, but at the start of this study she was free from calculi. The control 
was a healthy female office worker (D.) with normal kidneys. 

The plan was as follows: 1) During the 6 day fore period, in the first 3 day's 
(adjustment period) the patients received the maintenance diet only; in the 
second 3 days the maintenance diet was fed and 24 hour specimens of food, urine, 
and stool were collected. 2) Then followed two experimental periods of 3 days 
each. In the first (period 1) the patients received the maintenance diet and plain 
amphojel, 30 cc, 4 times daily; 24 hour specimens of food, urine and stool were 
collected. In the second (period 2) the patients received the maintenance diet 
and amphojel with magnesium trisilicate, 30 cc 4 times daily'; 24 hour specimens 
of food, urine and stool were collected. 3) In the 2 day T final or recovery period 
(period 3) for observation of the return to normal values, the patients received 
only the maintenance diet; 24 hour specimens of food, urine and stool were col¬ 
lected. To maintain positive nitrogen balance, all were allowed to be up and 
about the ward 4 to 6 hours a day r . 

Blood was withdrawn on the last day r of each period for calcium, phosphorus 
and magnesium determinations. The urine was collected in 24 hour volumes 
and the pH determined with nitrazene paper. It was then acidified with 5 cc 
glacial acetic acid, measured, and a portion pooled for each period. 


METHOns OF ANALYSIS 

Inorganic phosphorus in the urine was deteimined by v the following modifi¬ 
cation of Fiske and SubbaRow method. 

A 1:5 dilution of the urine gave the best colorimetric range. One cubic cen¬ 
timeter of this dilution was placed in a 50 cc flask and half the amount of the 
other reagents used (see Fiske and SubbaRow method 9 ). The determinations 
were done in duplicate. A phosphate standard (KHjPCb 1.0 cc, containing 0.08 
gm. phosphorus) was carried along with each set of unknowns, and these were 
read against a reagent blank on an Evelyn photoelectric colorimeter with a 540 
filter. The galvanometev scale measuring the percentage of transmission was 


n.~ Ik and SubbaRow. Y.: Determination of phosphorus. J. Biol. Cbem., 66: 

oo, ly2o. 

Method of Fislcc and SubbaRow for the determination of inorganic phosphorus in urine. 
. teasure into a 100 cc volumetric flask enough urine to contain between 0.2 and 0.S mg. 

P' 0S Ph°rus (usually 1 or 2 cc). (Accurate results can be obtained, with proper 
fhtdJia n /’,. a io nuc r ■? phosphorus.) Add water to bring the total volume to 70 cc, 
AL>1 i j i o C - ''°'hdate 1 and 4 cc of 0.25 per cent aminonaphtholsulfonic acid, 
h* ■ P‘ - ° p ? r cent ammonium molybdate in 5 X sulfuric acid. Dissolve 25 gm. of 

ln - , T?, c of " f iter. Rinse into a liter volumetric flask containing 500 cc of 10 X 

the snlnUnn b D li? to llle !T lrk ' vi(h "'a ter and mix.) After the addition of each reagent, 
shou ! d he mixed by gentle shaking. 

(contiinfn^n'i rime transfer to a similar flask 5 cc. of the standard phosphate solution 
the urine ^imrn^fvV kos !?'‘ orus b ^5 cc water, and the same reagents that were added to 
coioKer^Sfter'.^minutes C ° nteDtS Cach Hask t0 the mark - mix ’ and cora P are in the 

m efe r° o d ci 11 C .’T C 4 (Aorl f 1 o c , r ; ndlirfl is more accurate than the visual colori- 
studv ' ‘ u ' od b ' kiske and SubbaRow, was used for the determinations in this 
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used and this reading was then transcribed to the logarithm from the Evelyn 
table. For computing the result, the formula is as follows: 

Unknown 0.0S 

Standard X X 24 hour volume = mil,i S rams of 

phosphorus per 

24 hours 


T he calculated error was found to be less than 2 per cent Iw the recovery 
methods. 

Total phosphorus was determined on all samples of serum, food and stool. 
For the serum determinations, the Fiske and SubbaRow 9 method was used ac¬ 
cording to the original description, but modifications were adapted for the other 
specimens. A wet ash procedure was done, in triplicate, in NPN tubes, on all 
samples of food and stool, as follows: 

Five cubic centimeters of food were diluted to 15 cc and 1 cc was ashed. Ten 
cubic centimeters of stool were diluted to 100 cc and 1 cc was ashed. Seven- 
tenths of a cubic centimeter of concentrated sulfuric acid was added to each 
NPN tube which was heated over a microburner. After clearing had developed 
by the dropwise addition of concentrated nitric acid, it was transferred to a 
50 cc volumetric flask with distilled water. Except for the use of Molybdate 3 
reagent (without acid) instead of Molybdate 1 (with acid), the procedure was 
the same as for inorganic phosphorus. The unknowns were read against a reagent 
blank which was also ashed. It was found that the ashed standard gave the 
same reading as a standard prepared for inorganic phosphorus using Molybdate 
1; hence, the latter was used for the sake of convenience. The calculated error 
by the recovery method was found to be less than 5 per cent. 

Creatinine. The Lynch modification of the Folin 10 method (omitting the pre¬ 
cipitation of protein) was used on a twenty-four sample of urine. 

Total magnesium. The molybdivanadate method for determination of mag¬ 
nesium in serum was published by Simonsen 11 at the time the previous laborious 
methods were proving unsatisfactory for these determinations. By using the 
wet ash preparation for the food, urine and stool specimens, application of the 
molybdivanadate method afforded a simplified procedure for completing mag¬ 
nesium determinations within twenty-four hours. This procedure was found to 
be sufficiently accurate by doing recoveries on various samples (tables 3, 4, o 
and 6). 

Total calcium was determined in triplicate by microtitration with potassium 
permanganate, after the method of Tisdall and Kramer. 12 In the second exped- 
mental period (period 2) and in the recovery period (period 3), when amphoje 
with magnesium trisilicate was present, it was impossible to make chenuca 


10 Folin, 0.: Determination of creatinine and creatine in urine. J. Biol. Cliem., 17. -109, 

11 Simonsen D. G., ct al.: Determination of serum magnesium by the molybdivanadate 

method for, phosphate. J. Biol. Chcm., 169:39, 1947. . , ,. not1s . 

12 Tisdall, F. F. and Kramer, B.: Direct quantitative determination ot sodium, I , 
sium and magnesium in urine and stool. J. Bil. Cliem., 48: 1,1021, quoted by I c oi- • 
Van Slyke, Quantitative Clinical Chemistry, vol. II, p. 704, Williams & Wilkins, 193- 
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determinations of the stool calcium because at that time there was no known 
method for determining calcium in the presence of large quantities of mag¬ 
nesium. Faler method" of differential precipitation was tried without success. 
The flame photometer, using lithium as an internal standard, was also unsuc- 


Tabve 3. Recovery of magnesium added to serum 


VG_ .ABDT3 ?GaKKA) 

kg. rotrsD (cakka) 

KG. CALCULATED (GUOSA) , 

2£CO\TSLY 


0.0 

43.0 




40.0 

S1.0 

S3.0 

97.5 


60.0 

105.0 

103.0 

102.0 


so.o 

126.0 

123.0 

102.0 


90.0 

133.0 

133.0 

109.0 



Table 4. Recovery of magnesium added to urine 


KC. ADDED (GAKK.O 

KG. TOrKD \GUO!A' 

KG. C.AICUIATED >GAKAK) 

KECOVE&Y 

0.0 1st sample 

SCO 



30.0 

112.0 

111.0 

100.9 

0 0 2nd sample 

122.0 

1 


50.0 

172.0 

167.0 

102.9 

Table 

5. Recovery of magnesi um added to steal 


VC. ADDED *GAKKA> 

ire. rocso ic.unt.0 

KG. CALCULATED (CAKK\) 

2JCCOVTSY Sf 

0.0 1st sample 

46.0 



30 0 

S'2.0 

76.0 

107.3 

0 0 2nd sample 

36.0 



50.0 

S6.0 

S6.0 

100.0 

0.0 3rd sample with alu- 

54.0 



mi mini hydroxide 




present 




50 0 

102.0 

104.0 

PS.O 


Table 6. Recovery of magnesi um added to food 


ro added 'gakkO 

KG- TOUTD GAKKX\ 

KG. UVttXIATED 

XXCOYXXY 

0.0 

41.0 

1 


50.0 

93.0 

I 91.0 

i 

102.0 


cessful because phosphate compounds gave unpredictablv low readings for the 
i oum. .Npeetro graphic analysis was considered but there was insufficient time 
pre iminan determination of accuracy. In the first experimental period (pe- 
nou t) when plain amphojel was given, fecal calcium was detennined on onlv 
a,3ncc stud - v - and the accuracy of this finding was questionable. 

” F::lt ‘ S H - A - : Inor e anic Quantitative Analysis, New York. Century Co., 1925. 
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The calculated error on calcium determinations actual recoveries was found 
to be less than 5 per cent for food, 6 per cent for urine, 6 per cent for stool and 
1 per cent for serum. 


Table 7. Result of balance studies on 3 calculous ■patients and 1 control 


Fore period, 3 days 
Maintenance diet 


Fore period, 3 days 
Maintenance diet 


Calcium 


■ 

E o» 

t. 6 2 
o , e 

C/i MH 


10.1 

0.6 

10.6 

10.3| 


| Output. 
« mg./24 hr. 


10.4 

9 

11.1 

10.4 


Phosphorus 


I | Output, 

« mg./24 hr. 
fes _ 33 


849 

643 

438 

397 


•365] 

+8 

154 

+189 


§ to-g ti 
5S 5E 
|w 

3.4| 

3.71 
4.o| 

4.2 


3.9 12331 776 


3.7 1268, 


fa 


736 


4.6 10S0 626 


3.8 ( 945| 


711 


Magnesium 


I I Output, 
^o| j* mg /24 hr. 

I “7* “ 
c c : 


491 -34 2.1 


164 


445 +87, 2.0 138, 
459 -5 2.0 189 

179 +loj 1.9 148 


-145 

-7l| 

+11 

+37 


978 

807 

975 

743 

1050 

717 

897 

732 

8S0 


Period I, 3 days 
Maintenance diet + 120 
cc plain amphojel 


10.3; 

9.5| 

10.2 

10.4 


689 171 


3.7 1236 280 
2.6 11781 424 

3.8 1300 258 
3.4 1026| 360 


365 +501] 1.9] 163 
299 +455] l.o' 

833 +209] 

315 +351 


Period II, 3 days 
Maintenance diet + 120 
cc amphojel & mag. 
trisilicate 


10.1 623 173 


M 


Period III, 2 days 
Recovery 
Maintenance diet 


9.7 


10.5 


10.3 


652, 


418, 


654, 


164 


102 


74 


10.4 

10.61 


646 


643 


199 


3.7*1160 263 


142, 
2.0' 151 
1.9 140 


+9 

+35] 

-6 

+39, 


3.6 


3.5 1155 


3.7,1020! 


4.4 1148 

+ 

4.y020j 


148 


124 


167 


596 ( ' +30i; 2.2) 125 
1824 
1949 

148 
18241 
1972 


1219 


680, 


958 


684 


506 


-387 


+351 


2.1 


813-349 


688 -174 

I i 


2.5; 153 
18241 
1977 

132 
1824 
1956 


181 


123 


110 


262 


56 


754 +1072 


864 


457 


+99S 


171 


2.0 

1.8 137 


+1258 


+698 


900 


1746 -1736 


1155 


-1063 


973 


D—Control. 

R—Recurrent rt. renal calculus. 
M—Bilateral staghorn calculi. 

S—Recurring It. renal calculi 


RESULTS OF THE BALANCE STUDY 

Experimental observations are shown in table 7. Serum values for calcium 
and magnesium were practically unchanged throughout. Serum phosphorus re¬ 
mained essentiahy the same except for a slight rise in the recovery period (pe¬ 
riod 3). 
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Calcium. The daily iutake of patients D., R-, and S. averaged 657, 682 and 
637 mg. respectively throughout the entire balance study. The diet was cal¬ 
culated to supply 663 mg. calcium per 24 hours. M.’s calcium intake averaged 
402 mg. per day because of her difficulty in taking the diet as planned, but she 
ate all of each serving as the others were required to do. The urinary output 
of calcium for the 3 patients in the balance study was definitely lower than for 
the control. It remained low in period 1 (with plain amphojel) but increased 
in period 2 (when amphojel with magnesium trisilicate was given). These values 
parallel those for urinary magnesium, shown in figure 1, a graph of the average 
findings in the study. Fecal calcium could not be analyzed. 

Phosphorus intake varied somewhat from one period to the next, but was 
relatively constant throughout, averaging from 1003 mg. (S.) to 1194 mg. (D., 
the control) per day. The diet was calculated to contain 1173 mg. per 24 hours. 
A rapid and definite reduction in urinary phosphoms output, recorded as in¬ 
organic phosphorus (which averaged 712 mg. in the fore period), occurred in 
all cases during periods 1 and 2, varying in amount from 66 to 81 per cent. In 
period 3 (recovery period), there was prompt return toward normal in 2 days 
(fig. 1). The decided increase in fecal phosphoms coincided with the decrease 
in urinary phosphoms output. In the recovery period these values returned 
toward normal. 

Magnesium intake remained the most constant, the daily average ranging 
from 139 mg. (S.) to 164 (M.). The diet had been calculated to contain 246 


mg. per day, or approximately 100 mg. more than the amount actually con¬ 
sumed. The value for magnesium ingested as magnesium trisilicate in period 2, 
amounting to 1824 mg. per day, was added to that for the dietary intake. The 
urinary magnesium output was low in the fore period for the experimental sub¬ 


jects (averaging 47 mg. per 24 hours, compared to 119 mg. for the control, D.), 
and remained fairly constant in period 1, but the control dropped to 73 mg. per 
24 hours. In period 2 all showed a definite rise after ingestion of amphojel with 
magnesium trisilicate; in the control magnesium continued to rise during period 
3 but in experimental subject S. decreased slightly. The fecal magnesium output 
dropped perceptibly in all cases during period 1 but increased greatly in period 
2, the rise persisting in period 3 for the control but falling slightly for S. 

In general, the balances were equally divided between positive and negative 
i allies during the fore period, the control (D.) being negative for all three min- 
eia s, and S. remaining positive throughout the experimental period. Phosphorus 
anc magnesium balances were positive during amphojel therapy in all cases but 
m t ie recovery period were negative, as expected. Calcium balances could not 

ie c eteimined, except in the fore period, because of the absence of stool calcium 
values. 


Creatinine.**" Neither the 3 experimental subjects nor the control were of mus¬ 
cular physique, and all were accustomed to sedentary occupations. The average 
i > mman eieatinine excretion of less than 1 gm., which remained relatively 

' , n , ior a11 ’ was considered to indicate that complete 24 hour urine speci¬ 
mens h a d boon collected 
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RESULTS OF TREATMENT WITH ALUMINA GELS 

In 24 years’ observation of the 34 patients receiving amphojel with magnesium 
trisilicate, treatment was successful in 30 (88.2 per cent); there was no evidence 
of new stone formation or enlargement of existing calculi, nor of decalcification 
of the skeleton or other ill effects. In 3 of the 30, stones that were present at the 
start of treatment passed or disappeared after use of amphojel with magnesium 



Fig. 1. Showing effect of amphojel on calcium, phosphorus and magnesium 


trisilicate for 4 to 12 months. In a fourth (C.R.) the stone became two-thiids 
smaller during treatment. Following are the details on patient C. R. 

C. R-, a 69 3 r ear old white tailor, had a right ureterolithotomy in March 1945, 
a right p} r elolithotomy in August 1945; and a cystolithotomy in 1946, all foi 
calcium phosphate and carbonate stone. In the right kidney' the calculus recunec 
(fig. 2, .4) and by Februaiy 1947 had enlarged to greater than previous size 
(fig. 2, B). Results of chemical studies were within normal limits; urine cultuie 
revealed infection by urea-splitting organisms: Bacillus aerogenes and B. proteus. 
On April 2, 1947 he was started on a maintenance diet restricted in calcium anc 
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phosphorus, with vitamin A and 120 cc amphojel with magnesium trisilicate 
dailv. He passed several small phosphate and carbonate stones on April 16. 1947. 
After 6 months on amphojel treatment, roentgen examination showed evidence 
of decalcification at the periphery of the stone (fig. 2. C); after 1 year, definite 
reduction in size. He continued to pass gravel and small calculi, and 17 months 
after start of treatment a flat film showed the stone was reduced to about two- 
thirds its original size (fig. 2, D). brinary phosphorus excretion throughout IS 
months of observation averaged 465 mg. per 24 hours. 



-- Patient C. R. .4. right renal calculus. March 1946. before treatment. B. right 
renal calculus. February 1947. increased in size before treatment. Amphojel with mag¬ 
nesium tnsilicate started. C. right renal calculus after 6 months on amphojel. Note decalci- 
ncation at periphery. X), right renal calculus after 17 months on amphojel. Note definite 
reduction in size. 

Stone recurred in 1 (S.) and passed through a nephrostomy tube, and an 
existing calculus enlarged in 1 of the 4 patients who did not respond to treat¬ 
ment. However, these 2 took the alumina gel sporadically, as indicated by uri¬ 
nary phosphorus determinations. This is Ihc most Ulchj cause for failure of the 
treatment. In a third, who had a stricture of the ureter following ureterolithotomv. 

stone.- formed above the obstruction. In the fourth patient, with idiopathic 
typerealeinuria. the urinary calcium excretion had been twice the normal values 

Ktore therapy His stone recurred despite diet regulation and administration 
oi alumina gel. 

XineiOen of the patients in this series, before amphojel treatment, were ex¬ 
creting an average of 1.012 gm. inorganic phosphorus in the urine per 24 hours. 
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In these patients and in 5 others, after amphojel treatment, urinary phosphonis 
excretion had fallen to 0.451 gm. per 24 hours, a reduction of 56 per cent. 

An interesting observation on 2 female patients in uremia suggests that to 
divert the phosphate through the gut, thus partially relieving the kidney of the 
necessity to eliminate phosphorus, may facilitate excretion of urea, with reduc¬ 
tion of serum urea nitrogen. 

A 72 year old woman (M.), one of the subjects used for the balance study, 
was admitted on December 27, 1946 suffering from bilateral staghorn calculi 
and with a serum urea nitrogen reading of 70 mg. per cent. She became pro¬ 
gressively worse and semicomatose at times. On January 3, 1947 the urea having 
risen to 98 mg. per cent on supportive therapy alone, amphojel with magnesium 
trisilicate was started, in 4 daily doses totaling 120 cc. In 3 days the serum urea 
nitrogen dropped to 81 mg. per cent; in 7 days, to 39 mg.; in 14 days, to 26 mg.; 
and in 21 days it was normal at 14 mg. per cent. She also showed decided symp¬ 
tomatic improvement. Urea excretion remained normal on this therapy for more 
than a year, until she died from arteriosclerotic heart disease at another hos¬ 
pital. No change in the size of the calculi could be detected by x-ray during this 
period. The urinary phosphorus excretion averaged 118 mg. per 24 hours. 

A 53 year old woman (P. R.) had a left nephrectomy for calculus pyonephrosis 
in 1942 at another hospital. Nine months after operation a large staghorn cal¬ 
culus had developed in the remaining right kidney. After an absence of 4 years 
this patient returned to the clinic (1946) with serum urea nitrogen reading of 
23 mg. per cent, which by May 1947 had risen to 63 mg. per cent, with signs 
of early uremia. On her refusal to be hospitalized, she was placed on outpatient 
therapy with amphojel with magnesium trisilicate, and in 1 month the urea 
had dropped to 36 mg. per cent, remaining at about this level for the year she 
was subsequently under observations. Repeated x-ray examinations showed no 
change in the size of the stone. The urinary phosphorus excretion averaged 172 
mg. per 24 hours. 

Although it is preferable to maintain daily urinary phosphorus excretion at 
200 mg. or less, satisfactory results have been achieved thus far in all patients 
treated by reducing the urinary phosphorus level to an average of 450 mg. per 
day. Several of the more cooperative patients have continued to adhere con¬ 
scientiously' to dietary restrictions so as to maintain excretion, on the minimum 
dosage of amphojel, at 200 mg. or less; but others, less careful of the diet, fre¬ 
quently require much larger amounts to hold the urinary phosphorus within 
the range of 450 to 200 mg. When, for this reason, the daily' dose of amphojel 
must exceed 160 to 180 cc, patients may' resist therapy' because of the taste. 

Clinical use of basaljel .* To reduce the bulk of medication, minimize any' pos¬ 
sible tendency' to constipation, and to insure the palatability' necessary' for agents 
used in large doses over prolonged periods a new formula, basaljel, has been 
developed at the suggestion of Ephraim Shorr. It contains a larger amount of 
aluminum and therefore has a greater phosphate-binding power in the bowel. 

* Basaljel ®, basic aluminum carbonate gel, was supplied by Wyeth Incorporated. 
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Shorn Carter and associates 14 consider basaljel 33 per cent more effective than 
amphojel in reducing urinary excretion of phosphorus. 

At tins clinic 10 patients who had been receiving amphojel with magnesium 
irisilicate were placed on basaljeh 120 cc daily in a divided do^es. 1. rinart pbo*- 
phorus excretion has been reduced to lower levels than could hat e been obtained 
with amphojel in the same dosage. These initial results, to be confirmed, of 
course, by a longer period of observation, would indicate that basaljel is more 
effective than amphojel in prophylaxis of phosphatic stone. Shorn Carter and 
associates. 15 haring maintained, for more than 5 years, a group of about 20 
patients on alumina gel and phosphorus-restricted diet, are greatly encouraged 
by the fact that existing calculi have not enlarged nor have new stones developed 
in those who adhered to the regimen. 


DISCUSSION 


Balance sludy. Departing from the common practice in collecting food samples 
for balance studies, duplicate portions of food for each meal were prepared 
(under supervision of the same dietitian) and weighed out. One portion was fed 
to the patient and the other placed in the refrigerator until the end of each period, 
when the samples were pooled, homogenized and a measured volume taken. To 
counteract bacterial activity, 10 cc concentrated sulfuric acid was added, and 
the marenal was analyzed for calcium, phosphorus and magnesium, as described, 
using the same scale. Thus variations in excretion products could be checked 
against actual food consumption. 

The dietary values were calculated from Shermans tables 55 (table 1). Although 
the mineral content of foods produced in different parts of the cotmtiy are 
likely to vary, the findings for calcium and phosphorus in the study differed 
only slightly from the calculated values, 16 but the magnesium averaged 0.1 gm. 
less than the calculated figures. 

On an average diet, normal excretion of calcium in the sermn ranges from 9 
toll mg. per cent in 24 hours: in the urine, from 100 to 200 mg.; and in the stool 
15 m S- P er cent. (Ordinarily. 65 to 75 per cent of ingested calcium is excreted 
in the feces; and the remaining 25 to 35 per cent in the urine, although greater 
t amnions mat" occur.) For phosphorus the range is 3 to 5 mg. per cent in the 
serum. 300 ro 500 mg. in the stool, and in the urine is approximately 1 gm. as 
inorganic phosphorus. For magnesium the range is 1.9 to 2.1 mg. per cent in 

die serum, 100 to 200 mg. in the urine, and two or three times as much in the 
stool. 15 

I n<expectedly, in this study, urinary calcium excretion was definitely low in 
1 ie ’ ex Perimental subjects, in comparison with normal excretion by the control. 


>1 lu® rr - E ~ « =b: J.AA1.A.. in press. 

1941 _ naaa ’ c - : Chemistry of Food and Nutrition. NV.v York; The Macmillan Co¬ 
tta ^ ' ^- 3 ' c ' UIn Phosphorus in Food and Nutrition. New York: Colmn- 

?bid D Vo Chemistry - voL 2 ‘ 
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I his finding contrasts sharply the observation by' Flocks 18 and Riegel 18 of idio¬ 
pathic hypercalcinuria in 50 to 60 per cent of patients with recurrent renal stone. 

1 he values for urinary magnesium also were below normal in the 3 subjects 
of the balance study, but in view of the low intake this may not be remarkable. 
Although stool calcium values could not be obtained and the calcium equilib¬ 
rium was not determined, urinary excretion of calcium probably was enhanced 
by the increased ingestion and absorption of magnesium during period 2. This 
would confirm the work of Tibbetts and Aub. 20 A possible absorption of 6.5 per 
cent of the magnesium ingested daily as amphojel with magnesium trisilicate 
would permit 118 mg. to be retained or excreted in the urine. 21 

With all 3 subjects and the control the results showed definite changes in 
phosphorus metabolism (fig. 1). Urinary phosphorus excretion was reduced 78 
per cent within 6 days, and began to return toward normal within 2 days after 
cessation of therapy. Hence it is clear that decrease in urinary phosphorus with 
associated increase of phosphate in the stool can be produced with regularity 
in both normal and calculous subjects. 

The presence of magnesium trisilicate apparently' had no effect on phosphorus 
metabolism but did cause a small but significant rise in urinary calcium excre¬ 
tion, probably as a result of the rise in urinary magnesium. 20 Excretion of mag¬ 
nesium in the stool increased rapidly in period 2 when amphojel with magnesium 
trisilicate was administered, and continued to rise during the subsequent re¬ 
covery period. This was expected because the daily intake of magnesium, includ¬ 
ing that in amphojel with magnesium trisilicate, a relatively insoluble compound 
amounted to 1.8 gm. 

Because urinary calcium excretion was low in all 3 subjects but not in the 
control during the fore period, it might be expected that the magnesium excre¬ 
tion also would be low. On the other hand, the relatively low intake of magne¬ 
sium may partially explain the low excretion of magnesium. Subsequent studies 
have shown, however, that in idiopathic hypercalcinuria, with or without ampho¬ 
jel therapy, urinary magnesium excretion is not high. An attempt to confirm 
the experimental evidence of Hammersten by' correlating these findings with 
the type of stone (oxalate or phosphate) produced would be desirable. 

If a high content of magnesium in the urine would increase the solubility 
of the calcium oxalate and maintain all the calcium in solution, it might pro\e 
valuable in therapy. Many so-called oxalate stones contain a nucleus of calcium 
oxalate, laminated, as a result of infection, with calcium phosphate and carbo¬ 
nate. A high urinary magnesium might then contribute to the growth of calcium 
phosphate and carbonate calculi, rather than increase the solubility of calcium 
oxalate. Nevertheless, for all stone-forming patients, it would seem advisa e 

18 Flocks, R. H.: Calcium and phosphorus excretion in the urine. J.A.M.A., 113. 

19 Riegel, C., et al.: Chemical studies in hyperparathyroidism and urolithiasis. J. Uro!., 

57* 192 1947 » y 

20 Tibbetts, D. H. and Aub, J. C.: Magnesium metabolism in health and disease. 

^'si’yyest S e’ S. and Pennoyer, C.: Some effects of magnesium trisilicate ingestion upon 
blood urine and feces of human subjects. Am. J. Digest. Dis., 12: 199, 1945. 
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to provide a diet adequate in magnesium to reduce excretion of endogenous 
oxalic acid to a minimum. 

Clinical findings. The satisfactory results obtained in prophylaxis of renal 
stone indicate the desirability of alumina gels for this purpose. 

Inability to reduce urinary phosphorus excretion in the 4 who did not re¬ 
spond cannot be attributed in all cases to failure of therapy. In 2 of these, H. H. 
and S. (also a subject in the balance study), in whom stones recurred, deter¬ 
minations of urinary phosphorus excretion showed failure to take an adequate 
dosage. For H. H., in whom calculus enlarged, the daily excretion of phosphorus 
in the urine was never less than 346 mg.; the average value was 602 mg. S. had 
been maintained satisfactorily on plain amphojel, with average daily urinary 
phosphorus excretion of 0.271 gm. Previous to the balance study, however, the 
values for urinary phosphorus rose to 1 gm., indicating that she had secretly 
discontinued use of amphojel, and when she passed a recurrent stone through 
the left nephrostomy tube her urinary phosphorus was 1.113 gm. per 24 hours. 
Following a ureterolithotomy, E. A. had a left ureteral stricture which could not 
be adequately dilated, and hydronephrosis inevitably developed. Even though 
it was possible, in this patient, to maintain an average urinary phosphoms ex¬ 
cretion of 361 mg. per 24 hours, two ureteral calculi formed just proximal to the 
stricture. Urinary obstruction, an age-old factor in the production of stone, in 
this case was responsible for recurrence. 

J. B., the patient with idiopathic hypercalcinuria, was excreting more than 
twice the normal amount of calcium in the urine before amphojel was started. 
Stone recurred despite regulation of diet, administration of vitamin A and ade¬ 
quate dosage with amphojel with magnesium trisilicate. This may be consid¬ 
ered the only true failure in the series. 

SUMMARY 

Administration of alumina gel causes reduction in urinary inorganic phos- 
phoius and increases excretion of phosphate in the stool of both normal and 
calculous subjects. 

Amphojel with magnesium trisilicate was administered, in doses of 30 to 45 
cc 4 times daily, for 21 years to 34 patients for prophylaxis of urinary calculi. 
In 30 (88.2 per cent) the treatment was successful, with no evidence of recur¬ 
rence or of enlargement of existing stone. 

Of 3 patients who did not adhere to the prescribed regimen, 1 showed stone 
gtou th and the other passed a stone through a nephrostomy tube. In a third, 
stones formed proximal to a ureteral stricture. 

In a fourth patient, with idiopathic hypercalcinuria, recurrence was attributed 
to a high urinary calcium. 

I hoie was no evidence of decalcification of the skeleton or other ill effects 
in any of the patients studied. 

Observations on 2 uremic patients suggest that diversion of the phosphate 
up i t ic gut, thus partially relieving the kidney of the necessity to excrete 
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phosphorus, may be of therapeutic value in uremia by facilitating excretion of 
urea, with reduction of serum urea nitrogen. 

Ten patients who had received amphojel with magnesium trisilicate previously 
were treated with basaljel, an aluminum carbonate gel, in the same dosage. It 
reduced urinary phosphorus excretion to lower levels than did plain amphojel 
or amphojel with magnesium trisilicate, and is more palatable. Basaljel, there¬ 
fore, appears to be the drug of choice for prophylaxis of calculi in the urinary 
tract. 

In the balance study urinary magnesium paralleled urinary calcium in the 3 
subjects and the control. 

Urinary calcium increased slightly*- on amphojel with magnesium trisilicate 
but not with plain amphojel. 

Positive balances in phosphorus and magnesium metabolism were maintained 
during alumina gel therapy. 

Since earlier experiments suggest that a high urinary magnesium may in¬ 
crease solubility of the calcium oxalate and maintain all calcium in solution, 
an attempt to confirm these findings would be desirable. 

It appears advisable, for stone-forming patients, to provide a diet adequate 
in magnesium to reduce endogenous oxalic acid excretion to a minimum. 

The author expresses gratitude to Dr. George F. Cahill, director of Squier 
Urological Clinic, for his kind cooperation and financial assistance; to Dr. Alex¬ 
ander B. Gutman, who furnished laboratory* facilities; to Miss Lottie Fogel and 
Mrs. Blanche Markardt for their sendees in developing and determining the 
chemical methods; to Mrs. Rose Yager, who carried out the chemical deter¬ 
minations during the last year and aided in compilation of the data; to Miss 
A. Cowan, dietitian in charge throughout the balance study*; and to Mrs. I- 
Waters and Miss M. Susanin, of the food clinic, who prepared the maintenance 
diets. 
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TRA.OIA.TIG REXAL IXFARCTIOX COXCURREXT AYITH MASSIVE 

FAT EMBOLISM 


GORDOX M. CARVER, Jb. 


The occurrence of traumatic infarction of the kidney associated with massir e 
fat embolism is so rare that it warrants reporting 2 cases recently observed by 
the author. Traumatic infarction of the kidney has been infrequently repoited, 
only 4 cases being found hi the literature. In Aschner’s review of renal in¬ 
farctions, von Recklinghausen is quoted as reporting the autopsy of an 8 year 
old hoy who died 8 days after a severe fall. The left renal artery showed a circular 
injury of the wall. Distal to this there was extensive thrombosis of all branches, 
and there was complete necrosis of the kidney. Barney and Mintz, in their 
study of the Massachusetts General Hospital protocols, found a similar instance 
of a man, who died 8 da\-s after a fall on his back. At autopsy a large infarct was 
found secondary to thrombosis of practically all of the vessels of the kidney. 
Hirshberg and Sail reviewing the literature on renal infarction involving 376 
cases, found the above mentioned 2 cases, and added a third case of their own. 
Rexford and Connolly reported the fourth case in 1945. 

The clinical picture of traumatic infarction of the kidney is similar to that 
of ruptured kidney; with pain, shock, localized tenderness, macroscopic hema¬ 
turia, and the findings of a mass in the flank, following a history of trauma to 
the renal area. 

The excretory urogram reveals the absence or diminished function of the 
involved kidney. Retrograde pyelograms show an intact kidney pelvis. The 
history is of value in differentiating renal infarction of a traumatic nature from 
that secondary to cardiac disease, which constitutes the great majority of the 
cases. 


The prognosis is favorable when there is uncomplicated unilateral involvement, 
and if operation is performed early in severe lesions. If gross hematuria persists 
for more than 24-48 hours, the renal area must be explored; not only to rule 
out the possibility of severe exsanguinating bleeding from a ruptured kidney, 
but to perform a nephrectomy if the kidney is severely damaged by infarction. 

The gross pathology of the infarcted traumatized kidney reveals it to be 
slightly enlarged and edematous. The renal capsule and pelvis usually are intact. 
In the cortical areas large yellowish-gray, irregular, triangular infarcts are seen, 
an usually gross damage to the renal vessels, can be demonstrated. Micro¬ 
scopically one sees various stages of necrosis. Hemorrhage is seen throughout 
t ie tissue and thrombi are found in numerous vessels. A widespread anemic 
Dpe of infarction is seen limited to the cortex, and separated from the medulla 
a aide barrier of hemorrhage, infiltration of polymorphonuclear leukocytes, 
and plasma cells. 


fat embolism 

I at embolism as a clinical entity has been known since 1SG2 when Zenker 
° ^ m cc 1 1C om boli in the pulmonary capillaries of a railroad worker 
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following a severe crushing injury. As early as 1880, Scriba was able to collect 
1 / ? cases from the literature and add 34 of his own. Since that time, more than 
G50 known references to fat embolism are to be found in the literature, yet it is 
sufficiently rare that in civilian practice the diagnosis is entertained antemortem 
infrequently. 

Fat embolism is usually associated with trauma of a physical or chemical 
nature, and access to the vascular system as proposed by Milosalvich is through 
ruptured veins. Gauss pointed out that fat embolism was more common in 
fractures than in any other condition, because the veins, being encased in a 
bony wall, are noncollapsible remaining open for the admittance of fatty sub¬ 
stances, which occurs as soon as hemorrhage and exudation develops about the 
fracture site, raising the local pressure above that of the venous pressure. Fat 
embolism following extensive trauma to soft parts, such as in bomb explosions 
or burns, is somewhat more difficult to explain, but in marked concussions the 
extensive disruption of the adipose tissues will very easily force fat into the 
circulation; and in the case of burns, the death of fat cells in the panniculus 
may liberate fat, and local edema, beneath an eschar or pressure bandage will 
tend to force the fat into the capillary or venous circulation. (Warren.) 

The incidence of fat embolism varies a great deal according to the various 
reports. Darraeh reported 2 cases of fat embolism among 12,000 fractures 
treated at the Presbyterian Hospital in New York. Grondahl reported 1 case 
of fatal cerebral fat embolism among 1,029 fractures. Wilson and Salisbury 
reported 8 cases among 1000 battle casualties of World War II. Robb-Smith 
studied 789 consecutive bombing accidents, of which 125 were fatal. Forty-one 
of the fatal cases showed gross pulmonary fat emboli. Wakeley found fat 
embolism present to varying degrees in 40 per cent of bis fatally burned cases, 
Warren, in studying 100 cases of fatal fat embolism, found that 82 per cent 
had fractures of the femur, tibia, or both, either alone or combined with fractures 
of other bones. Fat embolism should be expected in every severe case of fracture 
of the long bones of the lower extremity and the embolic occurrence rate would 
be astounding in this group of fractures. There have been 3 cases of fat embolism 
on the Orthopedic Service at the Johns Hopkins Hospital in the past 3 months 
in patients with fractures of the lower extremities. 

The normal blood fat varies from 0.6 to 0.7 per cent, and in diabetic coma 
the total blood lipid may be 18-26 per cent; however death from fat embolism 
in diabetic coma is rare, because the chylomicronous globules are less than 
12 u. in diameter and will go through pulmonary capillaries. (Boyd.) The size anc 
chemical state of these embolic fat particles are of principal importance, anc 
therefore blood chemical lipid determinations are of little clinical value. 

The gross and microscopic pathological evidences of fat embolism vaiy ac 
cording to the severity and duration of the phenomenon. In the acute case wit 1 
massive embolism and early death, pulmonary edema is usually present, pen 
vascular petechial hemorrhages throughout the brain can be seen, and fat g o > 
ules can be demonstrated in pulmonary and renal tissue. In the chronic cases 
pulmonary consolidation, in addition to hemorrhage, and edema are pvesen , 
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small foci of soft enin g surrounded by a hemorrhagic zone occurs in the brain 
tissue, and petechial hemorrhages may be demonstrated in the pericardium, 
conjunctivae. pleurae, and skin. It is difficult to perceive that an inert fat globule 
would cause the perivascular changes seen microsccpically. and Hirsck pointed 
out that the reaction of tissues to unhydrolized fat was similar to that of inert 
oil-like liquid petrolatum, however hydrolysis of fat liberates fatty acids and 
other chemical bodies which presumably are responsible for the destruction of 
the vessel wall, and the perivascular pathological changes. 

The clinical features van' according to the severity of the embolic phenomenon. 
Burger suggested three clinical forms: 1) the peraeute. where death occurs in a 
few seconds. 2) the acute, where the symptoms appear immediately after injury, 
and death occurs in hours to days; 31 the subacute, where a free period occurs 
between trauma and the onset of symptoms. The majority of the cases are of the 
subacute type, and typically there is a histoiy of trauma, usually with fracture 
of a long hone or severe soft tissue damage. The patient is treated for shock and 
reduction of fracture is accomplished under general anesthesia. After anesthetic 
recovery the patient is oriented and cooperative, and his pulse, blood pressure, 
and respiratory rate are normal. The asymptomatic period may last 6-72 hours; 
however the patient soon becomes apprehensive, develops tachypnea, tachy¬ 
cardia. hyperthermia, and hypertarachia. The clinical signs, once initiated, are 
usually progressive; and respiratory embarrassment may increase to cyanosis, 
deep stertorous breathing, and often Cheyne-Stokes respirations in the terminal 
stages. There may be pain in the chest with auscuhory signs of consolidation, 
and x-ray of the chest reveals diffuse increase in density of both lung fields. 

The pulmonarv arterial pressure increases, there is a compensators' tachy¬ 
cardia. and as the pulse becomes faster and stronger, the blood pressure begins 
to rise. 

The temperarure is usually high, ranging from 102-107. depending on whether 
or not the heat regulating center is involved by the emboli. 

The involvement of the central nervous system is further manifested by changes 
in the state of consciousness, loss of sphincter control, muscular rigidity, con¬ 
vulsions. and sometimes Jacksonian fits. 

Petechial hemorrhages may appear in the skin but their number seems to 
ia\e no relation to prognosis. The most common site of occurrence is about the 
neck and the inferior half of the conjunctiva. 

I undiVcopie examination may reveal retinal fat globules, as first reported bv 
ppenlieimer in 1929. but more typical are pathological changes in the sub- 
ante of the retina itself, consisting of yellowish-white glistening patches of 
pemascular edema, or patches of perivascular hemorrhage. 

ie diagnosis of fat embolism must be made primarily from the history, 
mica signs, and symptoms. The examination of the sputum, blood, and lung 
1 unc urc are not conclusive. Fat in the urine is more significant, but is difficult 
o < cmonstrate, and does not usually appear until the third or fourth day in the 
J rsc of the disease. It is important to remember that fat in the bladder floats 
"P 01 ,ho unnc - and is best obtained by catheterization after voiding, or 
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by catching the last few drops of voided urine separately. The fat can then be 
demonstrated by Sudan III stain, or perhaps the “Sizzle Test/’ described by 
Scuderi may be of value. 

The treatment of fat embolism is nonspecific and consists mainly of sympto¬ 
matic therapy. Preventive treatment includes protection from post-fraettne 
trauma by proper splinting, and early evacuation of local hematoma, on the 
theory that local tension increases the liability of fat to enter the venous sinuses. 
Von Klapp (1931) ligated the femoral vein, and various substances have been 
injected intravenously without significant benefit. A specific therapeutic agent 
for the treatment of fat embolism remains obscure. 


DISCUSSION 

Traumatic renal infarction when associated with fat embolism merely adds 
the clinical findings of gross hematuria, decreased or absent renal function on 
the involved sides, the finding of a perirenal mass, and shock, to an already 
complicated clinical entity which is not well known. Conservative treatment is 
advised unless macroscopic hematuria persists beyond 24-48 hours, or blood 
loss is so severe as to force operation. If the hematuria is due to the infarction, 
it usually subsides in 48 hours. 

The question arises as to whether the infarction present in these cases pre¬ 
sented might not be due to the fat embolism. Warren reviewed 100 cases of 
fatal fat embolism and reported no such lesions. In fact he was amazed that the 
renal glomeruli did not show evidence of damage even when there was virtually 
complete occlusion by fat of the afferent arterioles, as well as all of the capillaries 
in the glomerular tufts. Both of the cases presented here had severe trauma to 
the renal area with fracture of transverse processes, and overlying ribs, and at 
autopsy huge ischemic infarcts were found, some measuring 3 cm. in diametei. 


CASE REPORTS 

W. R., a 23 year old Negro, was brought into the Johns Hopkins Hospital 
accident room at 1:15 a.m. on February 26, 1950 by police officers, who foun 
him lying by the side of the C'ockeycsville highway, after having been hit by an 
auto. The patient was oriented, but unable to relate any details of the accident. 

Physical examination revealed a well developed and nourished Negro vho 
was oriented as to time, place and person, but who was in obvious acute distiess 
with bilateral compound, comminuted fractures of the tibia and fibula. The 
odor of alcohol was detected from the patient’s breath. There was a supeificia 
abrasion and laceration of the right scalp; examination of head and neck vas 
negative. Lungs were clear to percussion and auscultation, although there vas 
some splinting of the right thorax on inspiration. The heart was not enlaige > 
and there was no murmur. Pulse 110, respirations 24, blood piessure 132/ • 
The abdomen was soft with slight tenderness in the light upper quadrant an 
in the right costovertebral angle. Marked tenderness was also noted on ie 
right over T12, LI, L2, L3. The upper extremities were not injured. Ova e 
anterior midportion of the right lower leg one could see a large cutaneous e 
feet, from which protruded a 4 inch piece of fibula attached only by a s n ci o 
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periosteum. Several loose pieces of tibia lay free in the severely contused and 
solid wound. Particles of leaves and gravel could be seen imbedded in tbe soleus 
muscle belly. The right anterior tibial artery and nerve were intact, although 
pulsations were poorly felt. The left lower leg had two small puncture holes 2 
cm. in diameter hi the skin overhung the fracture site in the anterior tibial 
region. Peripheral pulse was easily palpable in this extremity. Neurological 
examination was entirely negative. Pupils were equal and responded to light 
and accommodation. There was no hemorrhage or exudate noted o\ er retina. 
Optic discs were clearly outlined, and no conjunctival petechia were present. 

It was obvious from physical examination that the patient had bilateral com¬ 
pound comminuted fractures of both tibias and fibulas noth associated trau¬ 
matic renal disease. Catheterization revealed grossly bloody mine. Tbe patient 
was given 500 cc plasma and x-rays of the chest, legs, pelvis, abdomen, and 
an excretory urogram were taken. X-rays revealed marked fragmentation of 
bones at the fracture site bilaterally. The lungs were clear; the excretory uro¬ 
gram revealed no excretion of dye from the right kidney, aud very' minimal 
excretions from the left; the abdominal film revealed fractures of LI, L2, L3, 
L4 transverse processes and the twelfth rib on the right side. 

The patient was carried to the operating room immediately where extensive 
irrigation aud debridement were performed. The left tibia was fixed with a 
Lane plate, aud the right tibia fixed with Steinman phis placed well above and 
below the fracture site, and incorporated in a full leg case. The patient received 
1000 cc of blood during the operative procedure, and was never in shock. He 
responded readily from the pentothal sodium anaesthesia and was able to eat 
a light lunch at 12 noon. Tetauus antitoxin and gas bacillus antitoxins were 
administered. 

The first postoperative day was uneventful; however the next day he began 
to have transient episodes of disorientation and tachypnea. A lumbar puncture 
«as performed aud the patient placed hi an oxygen tent. Spinal fluid pressure 
(initial) was 220 mm. ILO. Paudy negative. Cells 350 crenated red blood cells 
without xanthochromia. Ratio of 10 1 crenated normal. SLx white blood white 
cells. 90 per cent polymorphonuclears. The urine which had been grossly bloody 
on admission was now light pink. An excretory urogram revealed no function 
of right kidney and diminished output of the left kidney. The urinary output 
first 24 hours was GOO cc and second 24 hours 1310 cc. The patient failed to 
iniproie in the next 4S hours, and remained restless, semi-comatosed, and 
re used oral feeding. Blood 500 ce was given, and blood chemistry revealed a 
nonprotein nitrogen of 62 mg. per cent. Retrograde pyelograms revealed no 
istortion of the calyceal systems. No blood was present in the urine at the time 
°, retro £ rac k pyelography. On the sixth postoperative day the patient had a 
shaking chill followed by a temperature of 107F. A blood culture was drawn 
f in l reve; ^ e ^ hmgs to be clear. The patient's hyperthermia responded 
inn rn "c ^ po,lgc hut he became disoriented, blood pressure dropped to 

> rom 190 110 prior to chill, respirations became extremely rapid and 
rrem ar. and the patient expired on the eighth postoperative day. (See fig. 1 
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PATIENT W.W. 529988 



DAYS 

Fig. 1. 



Fig 2 Case 1. Right and left kidney showing huge yellowish-gray, ischemic, traumatic 
infarcts in renal cortical area. Largest measured 3.5 by 1.5 cm 
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for average of daily pulse, respiration, blood pressure, and temperature during 
hospitalization.) 
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PATIENT W.W. 529988 



DAYS 

Fig 1 




Fig 2 Case 1 Right and left kidnev showing huge yellowish-gray, 
infarcts in renal cortical area Largest measured 3 5 bi 15 cm 


ischemic, traumatic 
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for average of daily pulse, respiration, blood pressure, and temperature during 
hospitalization.) 
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of perivascular hemorrhage and necrosis. Many capillaries were distended 
with hyalin thrombi and others with exudate. Fat stains revealed diffuse fatty 
degenerative changes in the parenchyma, and occasional globules of fat in 
capillaries (fig. 3, B). A hemorrhagic edema was seen throughout the lungs 
and fat stains showed many globules present in the capillaries (fig. 3, C). 

Case 2. H. B. (537698), a 68 year old Negro, was admitted to the Johns 
Hopkins Hospital accident department soon after being hit by an auto. He was 
oriented and never lost consciousness, but impending shock was evident, and 
he was given 1000 cc whole blood, and 500 cc plasma. 

Physical examination and x-ray studies revealed the following fractures: 
1) Linear fracture of the right frontoparietal region; 2) transverse fracture 
through the body of the left mandible; 3) fracture of the right second rib poste¬ 
riorly; 4) comminuted fracture of the left midhumeral shaft; 5) transverse fracture 
of the left fifth rib; 6) comminuted fracture of the right glenoid; 7) multiple 
rib fracture in the paravertebral region bilaterally, T8, T12; 8) avulsion fracture 
of the left medial femoral condyle; 9) fracture of the left tibial plateau. The 
lungs were clear to percussion and auscultation. The heart was not enlarged, 
rate and rhythm regular. Blood pressure, 100/60, pulse 100, respirations 30. 
The abdomen was soft without masses. Urinalysis revealed grossty bloody urine, 
and an excretory urogram performed 12 hours later revealed no excretion of dye. 

The patient was admitted to the hospital emergency ward immediately, a 
cast was applied to the left arm, a Barton dressing to support the mandible, and 
a protective dressing to the left knee with direct traction applied to the left 
foot. A slight drop in blood pressure to 100/60 was soon noted with associated 
dyspnea. The patient was placed in an oxygen tent, and given 600 cc blood with 
a temporary response. His temperature soon rose to 103.4F however, and hrs 
subsequent course was rapidly terminal. 

The patient was atruric for 18 hours after which his urine was grossly bloody, 
but cleared before death, which occurred 36 hours after admission. 

The post mortem examination revealed: 1) Multiple abrasions, contusions, 
and fractures as previously listed; 2) rupture of lung, liver, and right kidney, 
upper pole; 3) fibrinous pleurisy, right and pericarditis; 4) multiple fat embolism, 
fat being demonstrated microscopically in the lungs, kidney and brain; / 
traumatic infarcts of the kidney, right. 

SUMMARY 

Two cases of traumatic infarction of the kidney associated with massive 
fatal fat embolism are presented. 

Review of the literature regarding traumatic infarction of the kidney, an 
fat embolism as separate entities is presented. 

Fracture of the long bones of the lower extremity should immediately sugges 
the possibility of fat embolism, and renal trauma associated with hematuria 
should suggest the possibility of renal infarction. 

Traumatic infarction of the kidney should be treated conservatively w icn 

possible. 
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Renal pathological damage following even massive fatal fat embolism is 
remarkably benign. 

Duke Hospital, Durham, X. C. 
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ELLIPTICAL END-TO-SIDE CONNECTION TECHNIQUE APPLIED 
TO REPAIR OF URETEROPELVIC JUNCTURE CONSTRICTION: 
A REPORT OF THREE CASES 

mi. W. MILLER, JR., Lt. Comdr. (MC) USN 

Hydronephrosis is not too uncommon a problem in the age group seen in the 
military. During a 12 months period, 12 cases were admitted to the urological 
serivce. Four of these cases were deemed correctable. In the remaining 8 cases 
the hydronephrosis was of such an extent there was no kidney substance left 
for salvage and nephrectomies were performed. One of the four in the group that 
could be corrected was done by the method of Heineke-Mikulicz; the other 3 
were corrected by applying to the ureteropelvic junction the end-to-side ellip¬ 
tical connection technique described by Nesbit for uretero-intestinal anastomoses. 
The results in these 3 cases were so satisfactory it was believed that they merited 
reporting. 

No attempt has been made to review and compare the merits of the mail}’ 
types of plastic operations described for the correction of difficulties at this point. 
Suffice it to say that the fact that many procedures exist for the correction of 
these difficulties speaks against 100 per cent success with any one method. 

These cases are reported to add to our armamentarium another method for 
the correction of hydronephrosis resulting from some constricting factor at oi 
near the ureteropelvic junction. To the best knowledge of the author this is the 
first group of cases handled in this particular manner. 

A review of the causes and maty types of pyeloplasties is not included be¬ 
cause of their easy availabilty elsewhere. Because of the splendid results ob¬ 
tained with uretero-intestinal anastomosis and uretero-uretero-anastomoses hj 
the end-to-side elliptical connection principle it seemed reasonable to apply J 
to corrective procedures at the ureteropelvic region. It is essentially the problem 
of a larger cavity emptying by a small caliber pipe; the uretero-intestinal situ 
ation in reverse. The simplicity of performance and uniformity of good lesuts 
in the cases to follow speak in favor of wider dissemination of the proceduie. 

The patient is prepared in the usual manner for a kidney operation. Genera 
anesthesia is preferable. A straight flank incision is made to the transveisa 'S 
muscle. Then the lumbodorsal fascia is nicked and the transversalis opener >} 
blunt dissection with the thumbs, thus avoiding injury to the peritoneum (fig- • 
The ureter is located adherent to the peritoneal surface and carefully dissecte 
to the renal pelvis after incising Gerota’s fascia. The renal pelvis is also expose ■ 
The constricted area of the ureter is located and any accessory vessels c ampe > 
lysed and ligated. Then the ureter is severed from the renal pelvis. It is> S P ^ 
longitudinally on its anterior surface for approximately l\ cm., 01 un 1 
strictured area is passed. A compatible incision is made in the renal pe \ is a 

Read at annual meeting, American Urological Association, Washington, D. C , 

1, 1950. 
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most dependent portion. If the original location of the ureter was not so located 
this rent is closed and a new opening made so it corresponds to the incision in 
the ureter. 

At this time a nephrostomy is established by forcing a Kelly foiceps tlnough 
the kidney parenchyma by way of the opening in the pelvis. After calibiating 
the ureter, the largest urethral catheter (10, 12, 14F) it will comfortably accom¬ 
modate is pulled into place with the Xesbit nephrostomy catheter. With the 
tubes in place the anastomosis of the ureter to the pelvis is carried out. 



Fig. 1 ^ arious stages in technique 


Stay suture 5 ? with 0000 or 00000 atraumatic chromic material are placed at 
each end of the ureteral incision. The lowermost suture is used to make the 
medial surface of the anastomosis by a simple over and over inverting suture. 
lv,,ots are tled " lthm the Utmc » at both the superior and inferior angles. 4t this 
pomt the urethral catheter is inserted into the ureter for approximately 10 cm. 
" ith the catheter in place the lateral half of the anastomosis is carried out An 
inverting, running Connell suture is used to elore this ride 

It v important at this point that the kidney be fixed by 'some type of nephro- 
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pexy to assure dependency of the anastomosis. One Penrose drain is left in the 
■wound and it is closed in the usual manner. Both the nephrostomy tube and 
splinting catheter are separately anchored to the skin with silk sutures. 

After the seventh day when all sutures but the tube anchors are out the ne¬ 
phrostomy tube is carefully irrigated with solution G by gravity to help prevent 
crystalliferous encrustations on the tubes and stone formation. This is continued 


r-' 



Fig. 2. Preoperative excretory urogram 



Fig. 3. A, preoperative excretory urogram showing 2 plus hydronephrosis. B, 
togram showing prompt filling of bladder. C, postoperative excretory urogram shoe t 
resolution of hydronephrosis. 


until the morning of the twenty-second day. During this period antibiotic thei- 
apy is given and the patient kept very well hydrated. 

On the twenty-second day the splinting urethral catheter in the ureter is ie 
moved through the nephrostomy wound which it extends. An injection pje° 
gram through the nephrostomy tube is made. The injection is made vith tie 
patient in the upright position and contrast medium introduced until the patien 
complains of a deshe to urinate. In this way a good pj'elo-uretero-cj'stogram 
obtained and the patency of the new ureteropelvic junction tested. It is a ' 1S 
able to measure the amount of contrast medium injected and the time require 
for the desire to urinate to appear. A second film is taken in 30 minutes to c 
termine the extent of d.ye retention in the pelvis. The nephrostomy tube is e 
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m place, but damped oS completely for 3 days. Am excretory urogram is then 
obtained with a 30 minute upright film. If the kidney petas drains P^ptlr m 
the foregoing tests, the nephrostomy tube is removed. It is usual to experi¬ 
ence rapid healing of the mound in 2 to 3 days. Check-up excretory urograms are 

-- 






y iG ’ -1. prcoporative excretory urogram showing bilateral hydronephrosis, more 
mar.-std on right. B. left nephrostogram showing prompt dissipation of dye to bladder. C. 
postoperative excretory urogram shooing resolution of left hydronephrosis. D, right 
nephro=togram showing adequate correction of obstruction. 

ndvi-ed after li necks. The amount of resolution of the hydronephrosis depends 
upon the extent to which it had progressed before correction was undertaken. 


CASE REPORTS 

< A 11 - J. M.. a -0 year old white man, was admitted to tlte hospital com¬ 
plaining of dull lpft backache of 1 year's duration. Periodically more severe pains 
'••ere tinted. On physical examination tlte left kidney was palpable and costo- 
tertcbral tenderne.-* wa« present. There were no other significant findings. The 
urine w;en cloudy, contained clump' of white blood ceiU and eoeei on stain. An 
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excretory urogram demonstrated a normal right kidney and a 1 plus hydrone¬ 
phrosis on the left (fig. 2). On December 3,1948 a pj'eloplasty was done. An 
accessory artery and vein crossing the ureter to the lover pole of the kidney were 
found. These were divided. Convalescence was uneventful and a good result was 
obtained. The patient was discharged from the hospital on February 11,1919. 
The postoperative urograms were excellent, but could not be located for pub¬ 
lication. 

Case 2. J. L. P., a 26 year old white man, was admitted to the hospital on 
September 10, 1948 as a tuberculosis suspect because of an infiltrative process 
in the left chest. This cleared completely during hospitalization. The physical 
and laboratory examinations were negative. On November 4,1948 acute flank 
pain developed, which later became dull and chronic in nature. Urological studies 
demonstrated left hydronephrosis due to ureteropelvic obstruction (fig. 3, A and 
B). By March 14,1949 tuberculosis had been ruled out and a plastic repair of 
the ureteropelvic abnormality accomplished. At operation an accessory vessel 
was found. Convalescence was uneventful. Urine examination one week after 
removal of the nephrostomy tube was normal. He was discharged from the 
hospital on April 21, 1949. Recheck pyelograms obtained in June 1949 showed a 
good result (fig. 3, C). 

Case 8. F. P. K. a 29 year old white man, was admitted to the hospital on 
June 3,1949 unaware of any illness but because he had been refused life insurance 
on the basis of his urinalysis. The physical examination and laboratory studies 
were all normal except the urine. It was cloudy, straw colored, acid, contained 
a trace of albumin, 2 to 3 red blood cells, 10 to 15 white blood cells, and no 
organisms on stain. Excretory urograms on June 7, 1949 demonstrated grade 1 
left hydronephrosis and grade 3 right hydronephrosis with 2 small calculi in the 
right renal pelvis (fig. 4, A and B). Cystoscopy and retrograde studies confirmee 
these findings outlining abnormalities at both ureteropelvic junctures. On June 
15, 1949 a left pyeloplasty was done with a splendid result. He was out of t re 
hospital on July 16, 1949 for a period of convalescense. On August 6, 1949 he was 
readmitted for the right pyeloplasty which was done on August 8, 1949. Again 
the postoperative course was uneventful and a good result was obtained (fig- > 
C and D). Five weeks after discharge from the hospital his urine was normal on 
laboratory examination. The left hydronephrosis was due to an accessor} 7 ve»se , 
on the right a congenital valve was found. 


SUMMARY 

The elliptical end-to-side connection principle has been successfully applied to 
obstructing lesions at the ureteropelvic junction. 

The results in 3 cases handled in this manner have been shown. 

U. S. Naval Hospital, Pensacola, Fla. 


U. S. 
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DISCUSSION 


Dr. Thomas D. Moore (Memphis. Tenn.): Lieutenant Millers presentation 
is of special interest because, in the elliptical end-to-side anastomosis of the split 
ureter to the renal pelvis, the procedure necessarily includes the complete sever¬ 
ance of the ureteropelvic juncture which may be considered a violation of the 
time-honored principle that continuity of the ureter should be preserved when¬ 
ever possible. Section of the ureter interferes with the neuromuscular mechanism 
of pelvio-ureteral peristalsis. Gruber demonstrated in 1928 “If a ureter which is 
contracting, either with peristalsis or antiperistalsis, is cut, the pacemaker con¬ 
tinues to contract at the same rate while the dependent segment contracts much 
more slowly.” The practical application of this physiologic observation is that the 
sluggish peristalsis of the ureter below the point of severance may be conducive 
to stasis and thus defeat the purpose of a plastic procedure. 

On the other hand, the functional results in the three cases reported by Lieu¬ 
tenant Miller appear satisfactory and might be considered difficult to reconcile 
with Gruber’s work, although the point of severance in these cases was at the 
ureteropelvic juncture whereas in the experimental work referred to the point of 
severance usually was in the midureter. 

It has been my privilege to perform a similar type of pvelo-ureteroplasty on a 
boy 9 years of age who was a victim of bilateral hydronephrosis. Nearly four 


years before, a Y-tvpe of pyelo-ureteroplasty had been performed on the right 
side which was followed bv complete cicatricial stenosis at the site of the plastic. 
During the intervening period of 40 months a nephrostomy tube had been worn. 
On July 21, 1949 the kidney was explored, and the cicatricial stenotic segment, 
slightly more than a centimeter in length, was completely excised. The stump of 
the ureter was split for a distance of 1.5 cm. and anastomosed to an opening of 
similar length in the renal perils. The nephrostomy tube aud splinting catheter 
were removed fourteen days later, followed by prompt closure of the sinus. Eight 
months later the lad was still clinically well. Only 12 cc could be aspirated from 
the renal perils, and there was a phenolsulfonphthalein output from fliis kidney 
of 10 per cent in 15 minutes. The pyelographic end result appeared satisfactory. 

In another case the same type of elliptical mucosa-to-mucosa technique was 
u-ed in a young woman on whom a left refluxing ureter was severed from the 
bladder and anastomosed to the opposite renal pelvis which lay at a lower level, 
hot)] kidneys being ectopic in this case. The operation was performed September 
5. 1917 and completely relieved the patient of frequently recurring attacks of 
so ore pyelonephritis. Since then she has remained well, has gained 22 pounds 
m veight and is steadily employed. This case has been previously reported, but 
it repro>ent." another instance of the type of anastomosis described by Lieuten¬ 
ant Miller with the minor difference that in the two cases I am presenting the 
ana-tomo-is was effected by a few interrupted sutures of fine catgut rather than 
‘'riempline a watertight anastomosis with continuous sutures. 

Another point worthy of mentioning is that, in view of the rather generous 
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ostium provided by this technique, it is doubtful that a splinting catheter is 
indicated. It is quite possible that the convalescence of these patients would 
have been just as satisfactory without nephrostomy drainage. 

I wish to congratulate Lieutenant Miller on his very interesting presentation. 

Lieutenant William W. Miller, Jr. (Pensacola, Fla.): I wish to thank Dr. 
Moore for his kind discussion of the limited number of cases that I was able to 
present. I will reply to his remarks about the neuromuscular mechanism of the 
ureter and ureteropelvic junction in the following fashion: This organization in 
1947 granted the first prize award to Dr. Jack Lapides of the University of 
Michigan for a splendid piece of work on the physiology of the ureter, and I 
believe, if we are to accept that concept, we can discount the previous work 
described in 1928 regarding a pacemaker in the pelvis such as we have in the 
heart musculature.* 

Since that time, I have had the opportunity to remove kidneys in certain 
operations and fill the pelvis with 20 or 30 cc water and watch the ureter and 
the immediately removed kidney operate very nicely. I think that would demon¬ 
strate that the pelvis plays a very small part in the propulsion of fluid along 
the course of the ureter. 

* Dr Lapides’ work was done entirely on the intact human ureter and, therefore, could 
not property be construed as refuting Gruber’s observation. Editor 
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Many papers have been published during the past few years on urological 
problems following spinal cord injury. Additionally, a monograph, as well as a 
technical bulletin from the Veterans Administration have recently described in 
some detail the physiological and clinical aspects incidental to this type of 


injury. 

I cannot at this time relate any startling developments, but shall evaluate 
briefly the methods of treatment employed during and following the recent 
war and suggest possible avenues along which further progress may likely be 
found. 

It has become evident that two requirements must obtain for continued pro¬ 
gress in the study and advancement of the care of the urinary tract following 
spinal cord injury, hirst, a sufficiently large number of patients must be studied 
so that one may learn to distinguish between those patients who show normal 
progress and those who do not. Second, those in charge of groups of patients 
must be eager to achieve optimum results and must have the opportunity to 


deliberate thoughtfully on possible ways to explain and correct disabilities 
which do not follow the normal line of recovery. The aid of neurosurgeons will 
be required to accomplish and interpret effectively the blocking of various 
nerve trunks. The urologist will be required to devise or refine methods to 
determine tissue resistance at various segments of the urethra. 

To review briefly the progress in the care of patients with spinal cord injury 
during the past fifteen years, we, as urologists, must pay tribute to a man 
who, even before the recent war, was able to effect a degree of rehabiliattion 
which seemed phenomenal to many of us. I refer to Donald Munro of Boston. 
Having known Munro personally and professionall 3 r for years, having great 


respect for his neurosurgical judgment in traumatic problems, and admiring 
his verbal felicity which can sear to a crisp or acclaim with stunning brilliance, 
I became intrigued with the opportunity' to study' the urological aspects of 
spinal cord injuries during the war. Despite the necessity of following orders 
in the Army, urologists did find opportunities to check on Munro’s ideas. After 
careful studies some men in military sendee verified Munro’s dicta. They also 
were intent, however, to equal or excel his results by' other methods if possible. 

At present, I see Munro’s patients for consultation, urological study' and 
c\ a uation when they have complications. Assuredly, he knows much more 
neurosurgery than I, but I may know a little more urology' than he (although 
ie might take exception to this latter statement). I cite him as the one who 
initiated the idea of rehabilitation which served as the impetus for the rest of us. 

• sufficient number of spinal cord injuries occurred during the war to make 
possi ile the establishing of predictable patterns of recovery' for injuries at 
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ostium provided by this technique, it is doubtful that a splinting catheter is 
indicated. It is quite possible that the convalescence of these patients would 
have been just as satisfactory without nephrostomy drainage. 

I wish to congratulate Lieutenant Miller on his very interesting presentation. 

Lieutenant William W. Miller, Jr. (Pensacola, Fla.): I wish to thank Dr. 
Moore for his kind discussion of the limited number of cases that I was able to 
present. I will reply to his remarks about the neuromuscular mechanism of the 
ureter and ureteropelvic junction in the following fashion: This organization in 
1947 granted the first prize award to Dr. Jack Lapides of the University of 
Michigan for a splendid piece of work on the physiology of the ureter, and 1 
believe, if we are to accept that concept, we can discount the previous work 
described in 1928 regarding a pacemaker in the pelvis such as we have in the 
heart musculature.* 

Since that time, I have had the opportunity to remove kidneys in certain 
operations and fill the pelvis with 20 or 30 cc water and watch the ureter and 
the immediately'- removed kidney operate very’- nicely. I think that would demon¬ 
strate that the pelvis plays a very small part in the propulsion of fluid along 
the course of the ureter. 

* Dr Lapides’ work was done entirely on the intact human ureter and, therefore, could 
not properly' be construed as refuting Gruber’s observation. Editor 
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Manv papers have been published dining the past few years on urological 
problems following spinal cord injury. Additionally, a monograph, as well as a 
technical bulletin from the Veterans Administration have recently described m 
some detail the physiological and clinical aspects incidental to this type of 
injury. 

I cannot at this time relate any startling developments, but shall evaluate 
briefly the methods of treatment employed during and following the recent 
war and suggest possible avenues along which further progress may likely be 
found. 

It has become evident that two requirements must obtain for continued pro¬ 
gress in tbe study and advancement of the care of the urinary tract following 
spinal cord injury. Pirst, a sufficiently large number of patients must be studied 
so that one may learn to distinguish between those patients who show normal 
progress and those who do not. Second, those in charge of groups of patients 
must be eager to achieve optimum results and must have the opportunity to 
deliberate thoughtfully on possible ways to explain and correct disabilities 
which do not follow the normal line of recovery. The aid of neurosurgeons will 
be required to accomplish and interpret effectively the blocking of various 
nerve tranks. The urologist will be required to devise or refine methods to 
determine tissue resistance at various segments of the urethra. 

To renew briefly the progress in the care of patients with spinal cord injun¬ 
baring the past fifteen years, we, as urologists, must pay tribute to a man 
who, even before tbe recent wav, was able to effect a degree of rehabiliattion 
which seemed phenomenal to many of us. I refer to Donald Munro of Boston. 
Haring known Munro personally and professionally for years, having great 
respect for Iris neurosurgical judgment hi traumatic problems, and admiring 
his verbal felicity which can sear to a crisp or acclaim with stunning brilliance, 
1 became intrigued with the opportunity to study the urological aspects of 
spinal cord injuries during the war. Despite the necessity of following orders 
in the Army, urologists did find opportunities to check on Monro's ideas. After 
careful studies some men in military seiwice verified Munro's dicta. They also 
were intent, however, to equal or excel his results by other methods if possible. 

At present, I see Munro's patients for consultation, urological study and 
o\ aluation when they have complications. Assuredly, he knows much more 
neurosurgery than I, but I may know a little more urology than he (although 
he might take exception to this latter statement). I cite him as the one who 
initiated the idea of rehabilitation which served as the impetus for the rest of us. 

A sufficient number of spinal cord injuries occurred during tbe war to make 
possible tbe establishing of predictable patterns of recovery for injuries at 
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various levels and of various extent. As a result of these studies, it became 
advisable to distinguish between the physiologically complete and the physiolo¬ 
gically partial injury at a certain level. Semans recently emphasized the need for 
this differentiation in diagrammatic form, and Bors in his excellent bulletin 
stressed the separation of the complete and incomplete lesion. 

We all realize that there will be exceptions to the normal path of recovey 
problems which severely tax our thought and skill, but this realization should 
not disturb our concept of the usual physiological results. 

In order to review briefly a diagrammatic type of concept of the physiological 
aspects which appear pertinent, I shall describe three stages of recovey which 

SPINAL CORD INJURY 

'J' . 

SPINAL SHOCK 

\ 

FIRST STAGE OF RECOVERY 

ATONIC NEUROGENIC BLADDER 

SECOND STAGE OF RECOVERY 


AUTONOMOUS NEUROGENIC BLADDER 
THIRD STAGE OF RECOVERY 



COMPLETE TRANSECTION RARTIAL TRANSECTION 


C4 — Til C4 — S4 

AUTOMATIC REFLEX BLADDER VOLUNTARY NEUROGENIC BLADDER 

(USUALLY EFFICIENT) (COMPLETENESS OF RECOVERY 

DEPENDENT ON EXTENT OF 
INJURY) 

TI2 — L5 

? AUTOMATIC REFLEX BLADDER 
(INEFFICIENT WITHOUT 
MANUAL PRESSURE) 


SI -- S4 

AUTONOMOUS BLADDER 
(CAPACITY VARIABLE) 

POOR FUNCTION . . , 

Fig. 1. Diagrammatic illustration showing stages of recover}’ of bladder following spiM 
cord injury. Some patients never progress beyond first or second stage. Some patients u 
complete transection C4-T11 pass through a hypertonic phase between second and i 
stage. 


should eventuate (fig. 1). Each of the three stages can be clearly demonstiate 
only by numerous cystometric studies which reveal that progress from one 
stage to another is gradual. Without comparative data over a period of " ee ’ s 
or months, cystometric readings may be difficult to interpret. 

Immediately' following spinal cord injury and during the period of spina 
shock,” there is the loss of detrusor reflex. If the bladder is not put on drainage 
immediately', it distends and an atonic type of cy'stometric reading is appaien • 
(The term “atonic neurogenic bladder” is used in such an instance.) If the blac er 
is put on drainage before distention takes place, the intrinsic power of the bla j CI 
wall appears to be maintained to a better degree, exhibiting a gradually' hig > el 



SPIXAL CORD IXJCRT 


349 


intracystic pressure with increased filling, I call this de\ elopment the first 
stage of recover}'-” In rare instances no further progress occurs. 

In a variable period of time (days, weeks or months), a return of reflex activity 
becomes evident with cystometric study. Tliis activity is demonstrated by a 
graduallv rising intravesical pressure as the bladder is filled and by minor 
reflex contractions believed to be due to the nerve mechanism within the baldder 
wall. These reflex contractions are inadequate, however, to empty the bladder 
of its contents. The term “autonomous cord bladder” is applied to this phase 
which has been called the “second stage of recover}-.” 

Obviously, further recover}- to the third or final stage is greatly to be desired 
and will be manifested in various ways depending upon the level of the injury 
and its extent. If attainment of the third stage prevails, several subdivisions 
must therefore be considered. 

First, the patient with complete transection of the cervical or thoracic seg¬ 
ments down to the level of Til should eventually develop and show efficient 
reflex bladder contractions which are presumed to be activated by a reflex arc 
from the bladder to the spinal cord below the level of the injury. A sustained 
reflex contraction of at least 70 cm. of water is required for periodic efficient 
voiding, usually at capacities of 150-400 cc of urine. The term “automatic 
reflex bladder” has been used for this type of vesical activity. 

Second, the patient with complete transection at the level of T12-L5, some¬ 
times referred to as conus lesions, may or may not develop reasonably efficient 
reflex contractions of the bladder, but often emptying of the bladder can be 
facilitated only by manual pressure on the lower abdomen at the time of reflex 
contraction. 

Third, a patient with complete transection of the cauda equina (segments 
of bl-fc4) has little chance of developing an automatic reflex bladder. The 
final cystometric chart may remain similar to charts made in the second stage 
of recovery, be they of an atonic or of a hypertonic type. I do not know the 
cause for this variability, but inefficient reflex activity is confined to the nerve 
mechanism within the bladder wall. 

Fourth, the final stage of recovery in patients with partial transection of the 
cord; namely, those who have voluntary motor power and sensory appreciation 
beW the level of the lesion should show a normal cystometric chart with effi¬ 
cient voluntary voiding. This type of bladder might well be called a “voluntary 
neurogenic bladder”. Bladder capacity will be normal to increased, with bladder 
residual variable. 

During the period of time in which the various stages of recovery should 
e\elop, the problems of maintaining the health of the patient, the flow of 
untie, the control of urinary infection, the integrity of the upper urinary tract, 
an the avoidance of wet beds or chairs require consideration. The present 
ncussion is confined to the care of the bladder, a topic which is not likely 
o cad to unanimous agreement or conclusion. 

Injuries incurred in civilian life might well be viewed in a different light 
rn injuries sustained in war. In civilian life there is easy and rapid transporta- 
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various levels and of various extent. As a result of these studies, it became 
advisable to distinguish between the physiologically complete and the physiolo- 
gically partial injury at a certain level. Semans recently emphasized the need for 
this differentiation in diagrammatic form, and Bors in his excellent bulletin 
stressed the separation of the complete and incomplete lesion. 

We all realize that there will be exceptions to the normal path of recovery, 
problems which severely tax our thought and skill, but this realization should 
not disturb our concept of the usual physiological results. 

In order to review briefly a diagrammatic type of concept of the physiological 
aspects which appear pertinent, I shall describe three stages of recovery which 
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Fig. 1. Diagrammatic illustration showing stages of recovery of bladder following P.^ 
cord injuo r . Some patients never progress be}'ond first or second stage. Some patien 
complete transection C4-T11 pass through a hypertonic phase between second an 
stage. 


should eventuate (fig. 1). Each of the three stages can be clearly demonstia e 
only by numerous cystometric studies which reveal that progress fioni o 
stage to another is gradual. Without comparative data over a period of " ee 
or months, cystometric readings may be difficult to interpret. ^ . 

Immediately following spinal cord injury and during the period of s P m ‘ 
shock,” there is the loss of detrusor reflex. If the bladder is not put on diainage 
immediately, it distends and an atonic type of cystometric reading is aPP^fj 1 ^ 
(The term “atonic neurogenic bladder” is used in such an instance.) If the > ac 
is put on drainage before distention takes place, the intrinsic power of the ) a 
wall appears to be maintained to a better degree, exhibiting a gradua y " 
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intracystic pressure with increased filling, I call this development the “first 
stage of recovery.” In rare instances no further progress occurs. 

In a variable period of time (days, weeks or months), a return of reflex activity 
becomes evident with eystometrie study. This activity is demonstiated bj a 
gradually rising intravesical pressure as the bladder is filled and bv minoi 
reflex contractions believed to be due to the nerve mechanism within the baldder 
wall. These reflex contractions are inadequate, however, to empty the bladder 
of its contents. The term “autonomous cord bladder” is applied to this phase 
which has been called the “second stage of recovery.” 

Obviously, further recovery to the third or final stage is greatly to be desired 
and will be manifested in various ways depending upon the level of the injury 
and its extent. If attainment of the third stage prevails, several subdivisions 
must therefore be considered. 

First, the patient with complete transection of the cervical or thoracic seg¬ 
ments down to the level of Til should eventually develop and show efficient 
reflex bladder contractions which are presumed to be activated by a reflex arc 
from the bladder to the spinal cord below the level of the injury. A sustained 
reflex contraction of at least 70 cm. of water is required for periodic efficient 
voiding, usually at capacities of 150-400 cc of urine. The term “automatic 
reflex bladder” has been used for this type of vesical activity. 

Second, the patient with complete transection at the level of T12-L5, some¬ 
times referred to as conus lesions, may or may not develop reasonably efficient 
reflex contractions of the bladder, but often emptying of the bladder can be 
facilitated only by manual pressure on the lower abdomen at the time of reflex 
contraction. 


Third, a patient with complete transection of the cauda equina (segments 
of S1-S4) has little chance of developing an automatic reflex bladder. The 
final eystometrie chart may remain similar to charts made in the second stage 
of recovery, be they of an atonic or of a hypertonic type. I do not know the 
cause for this variability, but inefficient reflex activity is confined to the nerve 
mechanism within the bladder wall. 


Fourth, the final stage of recovery in patients with partial transection of the 
coid, namely, those who have voluntary motor power and sensory appreciation 
belov the level of the lesion should show a normal eystometrie chart with effi¬ 
cient voluntary voiding. This type of bladder might well be called a “voluntary 
neuiogenic bladder”. Bladder capacity will be normal to increased, with bladder 
residual variable. 


During the period of time in which the various stages of recovery should 
develop the problems of maintaining the health of the patient, the flow of 
urine the control of urinary infection, the integrity of the upper urinary tract, 
anc the avoidance of wet beds or chairs require consideration. The present 
discussion is confined to the care of the bladder, a topic wlrich is not likelv 
CO lead to unanimous agreement or conclusion. 

Injuries incurred in civilian life might well be viewed in a different light 
irom injuries sustained m war. In civilian life there is easy and rapid transporta- 
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tion to facilities for definitive treatment. At this time I prefer to discuss methods 
for care of civilian patients. Medical opinion concerning war casualties is a matter 
of record. 

There is little doubt that two procedures of handling the bladder have become 
obsolete; namely, the Crede method without a catheter and intermittent catheter¬ 
ization. 

The problem resolves itself either in the choice of an indwelling catheter con¬ 
nected to a closed system of drainage and irrigation with manual or automatic 
control (the latter known as tidal drainage), or suprapubic cystotomy with a 
closed system of drainage and irrigation, manual control. I believe that the 
bladder can recover to an optimum state by any of the three choices just men¬ 
tioned. Naturally it will take longer when cystotomj r is employed because of 
the lapse of time during closure of the suprapubic opening. When an adequate 
urethra, sterile apparatus and efficient personnel are available there would appear 
to be no reason to consider a cystotomy in civilian practice. I hold no preference 
for automatic over manual control of irrigation when either apparatus is avail¬ 
able in perfect working condition. However, the assumption that urinary or 
genital complications never occur under the circumstances just described is, of 
course, false. 

How long does it take for the bladder to recover after spinal cord injur)’? 
There are many valuables to this question, such as level and extent of injury, 
presence or absence of infection, method of treatment, etc. In a relatively small 
series, Prather found that of the patients with complete transection, 62 per 
cent developed an automatic type of reflex voiding in an average of 6 months 
from the time of injury; while of those with partial transection, volunatry 
voiding was resumed in 98 per cent in approximately 3 months. 

In a much larger series of 339 patients with a longer follow-up period, Bois 
reported eventual recovery in 91 per cent of lesions above the conus and in 9/ 
per cent below the conus. Recovery occurred in 73-80 per cent within 10 months. 
He stated that restoration of function was about equally distributed between 
cases with complete and incomplete transection. 

One should not deduce from the preceding remarks that the achievement o 
a satisfactorily working bladder in the paraplegic patient is simple, n ^ 
restoration were always effected easily, there would be no need for discussion 
resection of the bladder neck, dings for stimulation or relaxation of the b a ^ 
wall, nerve blocks to reduce bladder tone, or nerve blocks to relax the legion 
the external sphincter. 

There are some patients whose bladders do not empty efficiently oi " 
capacity remains too limited for happy social existence. The following rep 
of the work of others is related to show the methods of study and piactice 
overcome difficulties. They may be grouped into three plans of attack: 1 ) mec 
ical correction of bladder neck or urethral obstruction; 2) nerve bl° c S g °j mU , 
section to avoid imbalanced action by various nerve groups; 3) dings to s i 
late or repress nerve impulse. 
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In the presence of effective detrusor action as determined by cystometrie 
study, some patients are unable to void, or, if able to void, leave a significant 
quantity of residual urine. This inability to empty the bladder mould indicate 
an obstructive lesion at the bladder neck or in the region of the external sphincter 
mechanism. Griffiths demonstrated in dogs that urethral resistance mas the same 
in the living and the dead and that it remained the same after division of the 
pudic nerve or after resection of the lumbar portion of the spinal cord. Likewise, 
Langworthy, Drew and Vest found that in the cat the collapsed urethra offered 
a resistance to the escape of urine which mas not affected by resection of pudendal 
nerves, sacral roots or sympathetic fibres. Prather and Petroff made a urethro- 
graphic study of paraplegic patients and stated that dilatation of the bladder 
neck was a common finding in both the hypertonic and atonic type of bladder. 
In most instances, however, the region of the external sphincter mas narrow as 
seen in the normal patient. Even though the urethrographic or C} r stoscopic 
findings were not typical of bladder neck obstruction in all cases, Emmett, 
Bumpus, bourse and Thompson have freety advocated resection of this region 
and have reported excellent results. Multiple resections are said to be necessary 
at times. One always has to consider the relative balance between the power 
of the bladder mall and the obstructive potential of the bladder neck and urethral 
areas. A consideration of these factors accounts no doubt for the success of the 
procedure in some cases, as well as the failure in others. I personally dislike 
doing battle noth the Don Quixote type of windmill that I cannot see. Talbot 
has stated that whenever there is persistent residual urine associated with 
what appears to be sufficient detrusor force as demonstrated cystometrically, 
resection is justified. Perhaps a fair evaluation of transurethral resection in 
the paraplegic patient has been stated by Bors whose extended experience in 
the Veterans Administration leads him to report that this operation will probably 
be indicated in five per cent or less of patients. 

Concerning neurological procedures to facilitate proper bladder function, 
such as operations on nerves, I must quote others. From the known physiology 
of the bladder it does not seem probable that presacral neurectomy to interrupt 
sympathetic fibres offers hope of either stimulation or relaxation of the bladder 
wall, or that it changes resistance at the bladder neck. Pudendal nerve block 
01 scc fion has been mentioned by Sheldon and Bors in 26 patients with perma¬ 
nent improvement in 46 per cent, an accomplishment which deserves further 
e\ aluation. The aim, of course, is to diminish urethral resistance of the striated 
muscles of the perineum, particular!}' the external sphincter. Test with novocain 

. oc ," observe the effect prior to a permanent procedure would appear de¬ 
sirable. 

Sacral nerve blocks to diminish detrusor tone of the small capacity bladder 
'are een reported, but I know' of no large series for evaluation. Here again, 
or oca in block, unilateral or bilateral, to observe the effects of the technique 
esirable. If this method is effective in producing a bladder of larger capacity 
lout estroying reflex activity, it should be worthwhile in the small capacity 
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automatic reflex type of bladder. This approach deserves consideration from a 
theoretical point of Anew. 

Drugs do not yet appear to ha\ r e significant practical action on the paraplegic 
bladder either by stimulating reflex detrusor action or by causing relaxation of 
hypertonic muscle. HoAA'ever, Ney described a sufficient result from “furmethide” 
to cause \msico-ureteral reflux and induce a febrile pyelonephritis. 

Thus it becomes exddent that there are still problems for study. How can 
the bladder AA r hich has some unusual damage to its neiwe supply be restored to 
a satisfactorily functioning organ. I refer, of course, to one Avhich does not follow 
the normal path of recovery. 

Perhaps more intensive study and refinement along the lines of sphincterom¬ 
etry, as dcAmloped by Simons and Rose and used by Bors Avould be helpful. 
In order to test various segments of the urethra for tissue resistance, the study 
might be made in conjunction with x-ray films to locate exactly the region 
tested. No doubt a large series of \ r oiding cysto-urethrograms or observations 
of Avoiding during fluoroscopy Avould reveal Amluable information. I know of no 
clinical efforts to induce bladder contractions in patients by electrical stimula¬ 
tion. Boundless gratitude is in store for those AA'ho may contribute to the solution 
of these problems. 

Many patients AA'ith spinal cord injury are interested in the condition of the 
sexual mechanism as Avell as a property functioning bladder. Prior to the recent 
AA'ar, data on sexual function in relation to spinal cord injury Avere practical!} 
nonexistent. During the AA r ar, attention aatis devoted to the sah'age of the in¬ 
dividual and his urinary tract. At present it is perhaps feasible to accumulate 
data of the sexual status and I summarize for you the studies may by Doctors 
Talbot, Horne, Pauli and Munro at the Cushing Veterans Hospital near Boston. 
To my knoAvIcdge this Avork represents the first intensRe study of this subject, 
it should serve as a stimulus to those aaIio may be in a position to assem e 
further data. 

Based on studies of 84 paraplegic patients, Horne, Pauli and Munro repoit as 
follows: Erection takes place on a purety segmental reflex basis. Suprasegmen a 
connections are unnecessary. In paraplegic patients the afferent sensory mi 
pulses that initiate the reflex are caused by tactile stimulation of the glans. 
The impulses then traA-el to the second, third and fourth sacral segments ) 
Avay of the internal pudic nerve. Efferent impulses leaA r e the same segments J 
Avay of the parasyunpathetic supply and cause dilation of the arterioles o 
penis, Avitli distention of the corpora cavernosa and spongiosum. In addition, 
efferent impulses leaA-e the same segments o\ r er the internal pudic nenes ^ 
cause contraction of the periurethral muscles Avith resultant compression 
venous drainage channels of the penis. , 

The studies of Horne, Pauli and Munro indicate that destruction of the sac *^ 
segment of the cord or transection and destruction of the cauda equina an ^ 
pehfic parasympathetic plexuses are the only neurologic anatomic lesions * 
will prevent the occurrence of erections. Associated A\ r ith the genital cone 1 i 
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will be an autonomous bladder, an absent anal reflex and possibly atonic ih 
sphincters. Erections may occur in the presence of all other cord injuries whe 
partial or complete, regardless of the level involved. 

The studies of Horne, Pauli and Munro also indicate that ejaculation is 
basically a complex purely segmental reflex function. Suprasegmental con¬ 
nections are not necessary for the act. Their evidence shows that ejaculation 
will be prevented by a destructive lesion of the sacral segments of the cord or a 
transecting lesion of the cauda equina. If damage is extensir e enough and 
properly located in the spinal cord, ejaculation will also be pre\ ented by either 
a transecting or partial injury between the sixth thoracic and third lumbar 
segments, depending on the degree of destruction of the sympathetic components 
in this area of the cord. 

Talbot, during a study of 190 patients, noted that restoration of sexual function 
occurred as spinal shock disappeared, provided the reflex arc was intact. Of 
105 patients with the level of injury at Til or higher, 75 per cent retained the 
erectile reflex. Of 77 patients with lesions at lower levels, Talbot found that 
50 per cent showed erections. 

Fertility studies were also made by Horne, Pauli and Munro on 18 patients. 
They obtained samples of semen with electrical stimulation by means of an 
active electrode through the rectum to the region of the seminal vesicles and 
prostate. This procedure was followed by massage of the organs and stripping 
of the urethra. They concluded that spinal cord injury in itself does not preclude 
fertility. 

As demonstrated by the efforts of many, progress has been made and is still 
being made in the urological problems of spinal cord injuries. Continued effort 
and studies are needed in this fascinating field of physiology which is filled noth 
the possibility of practical benefit to that most important individual—the 
patient. 


1 180 Beacon St., Brookline 46, Mass. 
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PATHOLOGICAL CHANGES IN URETHRA OF 
PARAPLEGIC PATIENTS 


A. ESTLX COMARR and ERNEST BORS 

From the Paraplegic Service oj the Veterans Administration Hospital, Long Beach, California 
and the Department of Surgery , University of California at Los Angeles 
School of Medicine, Los Angeles, Calif . 


This report deals with 43 cases of penoscrotal urinary fistula, 80 cases of peno¬ 
scrotal urethral diverticulum and 7 cases of prostatic diverticulum, lesions infre¬ 
quently encountered in nonparaplegic patients. 


review of mteratuke 

Etiology and classification. A decubitus ulcer forms in the urethra at the acute 
angle of the penoscrotal junction and subsequently develops into a peri-urethral 
abscess. A 22F Foley bag catheter was believed to cause peri-urethral abscess; 
however, fistulas were observed to develop even without the use of intra-urethral 
catheters. Trauma and infection may be the cause of such fistulas in nonpara¬ 
plegic patients. 

Urethral diverticula are either congenital or acquired. Congenital diverticula 
occupy the posterior, and acquired diverticula the anterior urethra. Congenital 
diverticula may be due to faulty closure of the urethral folds, hypoplasia of the 
corpus spongiosum or epithelial rests. An acquired diverticulum was observed 
in an older nonparaplegic man by external pressure of a glass urinal. Trauma, 
calculus, stricture, inflammation, cyst and perforation are generally accepted 
as causes for acquired urethral diverticula. 

Another classification distinguishes between time and false diverticula. This 
latter classification, based upon the aneurysmatic nomenclature, is considered 
to be fallacious. Another detailed classification involves consideration of the 
congenital or acquired origin, the localization and the cause. 


INCIDENCE .VXD DISTRIBUTION 

Among G19 paraplegic patients 43 (6.9 per cent) had a penoscrotal fistula and 
19 of these cases had associated diverticula. It was deemed desirable to screen 
at random paraplegics to determine what percentage of patients bad diverticula. 
For this reason urethrograms were done on 122 patients, of which 61 (50 per cent) 
had diverticula. Only 7 (1.1 per cent) prostatic diverticula were encountered in 
the entire group of 619 patients. 

The age of the 43 patients with fistulas and/or diverticula ranged from 19 to 
56 i ears. The level of injury to the spinal cord was cervical in 10 cases, thoracic 
in 24 cases and lumbosacral in 9 cases. The lesion was considered clinically com- 
p etc in 23 patients and incomplete in 20 patients. The time interval between 

injurj and first observation of urethral pathology ranged from 1 month to 6 
years. 


thc J c,c ™ s Administration and published with the approval of the Chief 
of their The statements and conclusions published by the authors are the result 

ministration * d * V a " d d ° necessanl - v reflect the opinion or policy of the Veterans Ad- 
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Of the 80 patients with diverticula at the penoscrotal junction, the level of 
the spinal cord lesion was cervical in 12 cases, thoracic in 58 cases and lumbo¬ 
sacral in 10 cases. The lesion was clinically complete in 53 patients and incom¬ 
plete in 27 patients. The time interval between injury and first observation of 
urethral changes ranged from one month to thirteen years. 

The ages of the 7 patients with a prostatic diverticulum ranged from 23 to 
48 years. All patients had a complete lesion of the thoracic spinal cord. The time 
interval between injury and first observation ranged from 1 to 4 years. 

All patients had worn catheters at some time, the caliber of which ranged from 
16 to 18F. Some of the patients developed either a diverticulum or a fistula 
man}' months after the removal of the catheter. 

SYMPTOMS AND DIAGNOSIS 

The symptomatology of peri-urethral abscess, fistula or diverticulum differs 
in paraplegic and nonparaplegic patients in that all subjective manifestations 
related to micturition or pain are missing and only fever is present. Objective 
signs develop rapidly. Extension of a peri-urethral abscess to the scrotum may 
simulate epididymitis. Scrotal phlegmon has been observed. 

Seepage of urine during micturition indicates a penoscrotal fistula. A diver¬ 
ticulum of the penoscrotal junction appears as a fluctuant mass and remains 
unnoticed before it attains considerable size because of the absence of subjective 
symptoms such as difficult}' of micturition, terminal incontinence, decreased 
propulsive power or increased duration of micturition. 

Prostatic diverticula may pose difficulties in establishing automatic mictuu- 
tion and are diagnosed by urethroscopy and urethrography. A 10 per cent 
skiodan solution is used for urethrography, with the patient lying on his back, 
and his penis held in a transverse position. 

Penoscrotal diverticula were graded according to their respective diameter, 
grade 1, up to 1 cm.; grade 2, up to 2 cm.; grade 3, up to 3 cm.; and graded, 
up to and over 4 cm. Among 165 urethrograms, 58 (35.1 per cent) weregra el, 
14 (8.4 per cent) grade 2, 5 (3.0 per cent) grade 3, and 3 (1.8 per cent) giace 

MANAGEMENT 

The management of penoscrotal fistulas or diverticula is threefold: a) con 
servative, b) conservative surgical, c) radical surgical. 

Conservative management: Anemia, liypoproteinemia and infection mus 
corrected by transfusions, diet, sulfa drugs and antibiotics. Lpper uiinai} iac 
disease must be eliminated. A 16F Foley bag catheter is taped to the a 0 
men of the patient (A. E. C.) in order to straighten and to splint the penoscio a 
angle. The catheter is changed every 2 days with penicillin Iv.Y. jelly as a u 311 
cant. Munro’s training is used for cases with restored bladder function. 

Conservative surgical management. A peri-urethral abscess is incised an iaia ^. g 
A fistula is treated by external or internal electrofulguration after 6 vee 'S. 
can be repeated twice at 2 week intervals. . . j 

Radical surgical management. Wien the first two procedures fail, excision , 
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repair are done. The method is the same for either urethral fistulas or diverticula 
at the penoscrotal junction. Two methods are applied (E. B.). The first consists 
of complete excision of the lesion from a transverse skin incision followed by 
transverse closure, with imbrication of extra-urethral flaps using fine atiaumatic 
0000 catgut sutures for all layers including the skin. The second method consists 
of complete excision of the fistula from a longitudinal incision with closuie in 
three layers: A No. 32 stainless steel wire, introduced about 3 cm. below the 
inferior angle of the skin incision is used as a continuous extra mucosal inveit- 
ing suture. The wire is brought out approximately 3 cm. superior to the upper 
angle of the skin incision and its ends are secured by buckshot according to 
Bunnell’s technique of tendon sutures. A mattress wire suture Xo. 32 obliterates 
the dead space and is tied over small gauze pads. Three to five interrupted wire 
sutures, Xo. 32, are used for skin closure. Drainage is unnecessary. Hemorrhage 
is controlled by eleetrofulguration. A 16 Foley catheter attached to the ab¬ 
dominal skin, used as a splint, is changed after 7 days. Thereafter the catheter 
is changed biweekly for a period of 6 weeks. The skin sutures are removed on 
the seventh day, the mattress suture on the fourteenth day and the continuous 
extramucosal suture on the twenty-first day. A urethrogram is taken on the 
twenty-eighth da}-. Diversion of the urinary stream was practiced when severe 
infection was combined with a large diverticulum or when three attempts at. 
closure failed. Smaller (grades 1 and 2) diverticula of the penoscrotal junction 
were not removed, provided that no back pressure could be demonstrated. 

1L4XAGEMEXT OF PROSTATIC DIVERTICULA 

Diverticula extending below the posterior lip of the vesical neck are treated 
by incision of the lip (with the electrocautery) in order to establish wide com¬ 
munication with the urethra. 


RESULTS 

T able 1 presents the results of treatment of 40 cases with fistulas. Three pa¬ 
tients remained untreated. Spontaneous healing occurred in 14 cases, in 2 with¬ 
out local treatment, in 12 despite treatment, but associated with the improvement 
of the patients’ general health. Simple incision of the abscess cured 3 patients. 
Radical surgery welded good results in 14 patients with the catgut technique 
and in 9 with wire technique. The urinary stream was diverted in 4 cases of the 
catgut group ’ and in 5 patients of the “wire group” by suprapubic evstostomies 
oi perineal urethrostomies. In the 10 cases of the “catgut group” in which 
n ersion of the urinary stream was not done, 8 healed with one intervention 
" 11 e “ iec l u ired repeated operations. The remaining 4 cases with diversion re- 
qune only one closure. Of the 9 patients treated with the wire technique, 4 
re. pon e '° one closure without diversion. Among the remaining 5 treated 
with diversion, perineal urethrostomy was performed on 2 and 3 were admitted 
to this hospital with evstostomies. 

Table 2 demonstrates the results of treatment of penoscrotal diverticula. Four 
case;, were treated with the catgut technique and G with the wire technique. 
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Of the 80 patients with diverticula at the penoscrotal junction, the level of 
the spinal cord lesion was cervical in 12 cases, thoracic in 58 cases and lumoo- 
sacral in 10 cases. The lesion was clinically complete in 53 patients and incom¬ 
plete in 27 patients. The time interval between injury and first observation of 
urethral changes ranged from one month to thirteen years. 

The ages of the 7 patients with a prostatic diverticulum ranged from 23 to 
48 years. All patients had a complete lesion of the thoracic spinal cord. The time 
interval between injury and first observation ranged from 1 to 4 years. 

All patients had worn catheters at some time, the caliber of which ranged from 
16 to 18F. Some of the patients developed either a diverticulum or a fistula 
many months after the removal of the catheter. 

SYMPTOMS AND DIAGNOSIS 

The symptomatology of peri-urethral abscess, fistula or diverticulum differs 
in paraplegic and nonparaplegic patients in that all subjective manifestations 
related to micturition or pain are missing and only fever is present. Objective 
signs develop rapidly. Extension of a peri-urethral abscess to the scrotum may 
simulate epididymitis. Scrotal phlegmon has been observed. 

Seepage of urine during micturition indicates a penoscrotal fistula. A diver¬ 
ticulum of the penoscrotal junction appears as a fluctuant mass and remains 
unnoticed before it attains considerable size because of the absence of subjective 
symptoms such as difficulty of micturition, terminal incontinence, decreased 
propulsive power or increased duration of micturition. 

Prostatic diverticula may pose difficulties in establishing automatic mictun- 
tion and are diagnosed by urethroscopy and urethrography. A 10 per cent 
skiodan solution is used for urethrography, with the patient lying on his back, 
and his penis held in a transverse position. 

Penoscrotal diverticula were graded according to their respective diameter, 
grade 1, up to 1 cm.; grade 2, up to 2 cm.; grade 3, up to 3 cm.; and graded, 
up to and over 4 cm. Among 165 urethrograms, 58 (35.1 per cent) were grade , 
14 (8.4 per cent) grade 2, 5 (3.0 per cent) grade 3, and 3 (1.8 per cent) grade 

MANAGEMENT 

The management of penoscrotal fistulas or diverticula is threefold: a) con 
servative, b) conservative surgical, c) radical surgical. 

Conservative management: Anemia, hypoproteinemia and infection must e 
corrected by transfusions, diet, sulfa drugs and antibiotics. Upper urinal * i ' c 
disease must be eliminated. A 16F Foley bag catheter is taped to the a ° 
men of the patient (A. E. C.) in order to straighten and to splint the penosci o a 
angle. The catheter is changed every 2 days with penicillin K.Y. jelly as a u 11 
cant. Munro’s training is used for cases with restored bladder function. ^ 

Conservative surgical management. A peri-urethral abscess is incised anc * al ^. g 
A fistula is treated by external or internal eleetrofulguration after 6 wee -s. 
can be repeated twice at 2 week intervals. anc j 

Radical surgical management. Wien the first two procedures fail, exei 
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Incision of the neck of the diverticulum with the electrocautery was indicated 
and successful in 3 of the 7 patients with prostatic diverticula. 

REPORTS OF HISTOLOGIC EXAAHXATIOX3 

Ail diverticula of the anterior urethra were lined with stratified squamous 
eoithelium with occasional transitional cells interposed- The fistulas were partlv 
lined with stratified souamous epithelium, ehiefiy present at the urethral end. 
and were elsewhere lined by fibrous connective tissue which revealed inflam¬ 
matory reaction. 

ntscrssiox 

The etiology of diverticula of the prostatic urethra in paraplegics is somewhat 
obscure, although one must assume that this condition is acquired. There ap¬ 
pears to be a predisposing weakness, however, at the point of union between 
allantois, wolrnan structures and cloaca which yields to pressure with the advent 
of infection and vesical dysfunction. The lack of reinforcement of the posterior 
part of the vesical neck by longitudinal muscle fibers and the frequently seen 
elevation of the posterior lip with trigonal retraction caused by dysfunction of 
the neurogenic bladder adds anatomieo-physiologieal factors to the embryologies! 
considerations. 

Penoscrotal fistulas and diverticula are acquired. The etiological similarity to 
decubitus ulcer is striking. The acute angulation at the penoscrotal junction is 
exposed to pressure. It may be a weak spot also as the site of the union of ure¬ 
thral and labial folds during the embryological development of the cavernous 
urethra and the scrotum. Pressure, internal by catheter or instrumentation or 
external by urinals may cause an ulcer. 

The general condition of the patient is of importance for the development of 
any decubitus ulcer. Spontaneous cure of penoscrotal fistulas has been observed 
m 35 per cent of the patients in our series. Small fistulas hare been treated by 
fulguration and large tracts by plastic methods. Xo unanimity of opinion exists 
concerning the necessity for diversion of the urinary stream in surgical repair, 
irome authors prefer suprapubic cystostomy to perineal urethrostomy. Cystos- 
tomy also was used when a transvesical de-roofing operation of a prostatic 
diverticulum was done. A two stage operation with diversion was proposed by 
oikers. Perineal urethrostomy alone cured some cases of penoscrotal fistulas, 
nuecessiul closure of fistulas or diverticula at the penoscrotal angle without 
di > ersion was also reported. In our series, 9 cases of fistulas healed after the 
'' r ~‘ ’ n _ ier ‘ enuoa without diversion. Among 1-4 patients cured without diversion. 
~ ^xuired two operations. Of the 10 patients with penoscrotal diverticulum only 
one. tresied wnh diversion, failed to head because of his lack of cooperation. The 
remAmng 9 were cured without diversion, but 3 required two operations. Xo 
c-.vensne plasv.c measures were done nor was the continuity of the urethra com- 
p..tey se»ered. Good mobilization Is essential. The merits of stainless steel wire 
w. mture material are known. Our extramucosal continuous wire suture served 
lor the actual closure of the urethra and not to relieve only tension. The wire 
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There were 2 good results and 2 failures in the “catgut” group. One of these 
failures occurred despite diversion of the urinary stream. Among the 6 patients 


Table 1 . Treated fistulas 


Cure by: 

Spontaneous healing 

With unsuccessful preceding intervention 
Incision and drainage . 6 

Incision and drainage (1 or more catgut 
closures) 1 

1 or more unsuccessful catgut closures 1 

Electrofulguration . 2 

1 or more electrofulguration and 1 or more 
catgut closures 2 

Without preceding intervention 
Conservative methods (incision and drainage or 
electrofulgui ation ) 


With unsuccessful other preceding intervention. 


Incision and drainage (catgut closure) 1 

Electrofulguration (catgut closure) 1 

Without unsuccessful other intervention 
Electrofulguration 1 

Radical surgery with catgut technique 
Without diversion 

Healed with one intervention 8 

Healed with lepeated interventions 2 

With diversion 

Suprapubic cystostomy 2 

Perineal urethrostomy 2 

Radical surgery with wire technique 
Without diversion 

Previous catgut failures 2 

Without pievious intervention 2 

With diversion 

(Perineal) previous catgut and wire failures 2 

(Suprapubic) without previous local interven¬ 
tions 3 


XJnh eated fistulas ( deceased ) 


12 


2 

2 

1 

10 (25 0%) 

4 ( 10 %) 


4 (10%) 

5 


40 

U (35%) 


3 (7 5%) 


U (35%) 


9 (22 5%) 


3 


Table 2. Treated penosciotal diverticula 
Radical surgery with catgut technique 
Without diversion 

Successful vith one closure * 

Successful with two closures * 

Unsuccessful -nith two closures and fulguration 1 

With diversion 

Unsuccessful with one closure 
Radical surgery with wire technique 
Without diversion 

Successful vith one closure 
Successful with two closures 

of the “wire” group, 5 required onty one operation while one needed 


10 

4 


l 


6 


6 


a second 


closure. 
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Incision of the neck of the diverticulum with the electrocautery was indicated 
and successful in 3 of the 7 patients with prostatic diverticula. 

REPORTS OF HISTOLOGIC EXAMINATIONS 

All diverticula of the anterior urethra were lined with stratified squamous 
epithelium with occasional transitional cells interposed. The fistulas were partly 
lined with stratified squamous epithelium, chiefly present at the urethral end, 
and were elsewhere lined by fibrous connective tissue which revealed inflam¬ 
matory reaction. 

DISCUSSION 

The etiology of diverticula of the prostatic urethra in paraplegics is somewhat 
obscure, although one must assume that this condition is acquired. There ap¬ 
pears to be a predisposing weakness, however, at the point of union between 
allantois, wolffian structures and cloaca which 3 d elds to pressure with the advent 
of infection and vesical dr-sfunction. The lack of reinforcement of the posterior 
part of the vesical neck by longitudinal muscle fibers and the frequent^ seen 
elevation of the posterior lip with trigonal retraction caused b 3 r disfunction of 
the neurogenic bladder adds anatomico-plrysiologica] factors to the embryologies! 
considerations. 

Penoscrotal fistulas and diverticula are acquired. The etiological similarit 3 r to 
decubitus ulcer is striking. The acute angulation at the penoscrotal junction is 
exposed to pressure. It mas 1 - be a weak spot also as the site of the union of ure¬ 
thral and labial folds during the embiyoiogical development of the cavernous 
urethra and the scrotum. Pressure, internal by catheter or instrumentation or 
external by urinals may cause an ulcer. 

The general condition of the patient is of importance for the development of 
am- decubitus ulcer. Spontaneous cure of penoscrotal fistulas has been observed 
in 35 per cent of the patients in our series. Small fistulas have been treated b 3 ' 
fulguration and large tracts b\’ plastic methods. No unanimity of opinion exists 
concerning the necessit 3 r for diversion of the urinaiy stream in surgical repair. 
Some authors prefer suprapubic ci'stostonry to perineal urethrostonur. Ci'stos- 
'om.v also was used when a transvesical de-roofing operation of a prostatic 
diverticulum was done. A two stage operation with diversion was proposed bi r 
others. Perineal urethrostomy alone cured some cases of penoscrotal fistulas. 
Successful closure of fistulas or diverticula at the penoscrotal angle without 
diversion was also reported. In our series, 9 cases of fistulas healed after the 
first intervention without diversion. Among 14 patients cured without diversion, 
4 required two operations. Of the 10 patients with penoscrotal diverticulum onh- 
one, treated with diversion, failed to heal because of his lack of cooperation. The 
remaining 9 were cured without diversion, but 3 required two operations. No 
extensive plastic measures were done nor was the continuhy of the urethra com- 
p eteh severed. Good mobilization is essential. The merits of stainless steel wire 
as suture material are known. Our extramucosal continuous wire suture served 
or t le actual closure of the urethra and not to relieve only tension. The wire 



360 


A. ESTIJv COJIARR AND ERNEST BORS 


technique seems superior to catgut, since no foreign body is left behind anti 
drainage is unnecessary. Five of the <3 patients so treated responded to the first 
operation, while one required a second intervention. 

The timing of the intervention depends upon the condition of the bladder. It 
is ill advised to operate before bladder function has returned. An intra-urethral 
catheter, used for splinting and draining purposes, does not interfere with a good 
result, but recurrences appear with reintroduction of a catheter because of poor 
bladder function. Then perineal urethrostomy prior to closure is preferable until 
bladder function returns. 

CONCLUSIONS 

The following management of fistulas was considered practical: Peri-urethral 
abscesses should be incised and drained. An attempt at fulguration of the sinus 
tract is justified. If this fails, radical surgery with wire repair without diversion 
of the urinary stream maj r be attempted. In case of failure, diversion by perineal 
urethrostomy is preferred to suprapubic (ystostomy, because it is believed that 
the urethrostomy interferes less with restored bladder function. 

Urethral diverticula at the penoscrotal junction of grade 1 and grade 2 should 
be observed for back pressure. Diverticula of grade 3 and grade 4 require radi¬ 
cal surgery. 

A diverticulum of the prostatic urethra is best managed bv r transurethral 
incision of the neck of the diverticulum. 

SUMMARY 

Forty-three cases of penoscrotal urethral fistulas were found among 619 para¬ 
plegic patients. Nineteen had an associated diverticulum at the same location. 
An additional 62 cases with penoscrotal diverticulum and without fistula "W 
found among 122 patients screened at random by urethrograms. Seven cases of 
prostatic diverticulum were observed. 

The literature with special consideration of etiology and classification is ic- 
viewed. 

The diagnosis is based upon routine cysto-urethroscop.v and urethrogiap 3- 

The conservative management attempts to improve the general health of t ie 
patient, conservative surgery uses incision of abscesses, fulguration of sinus 
tracts and electrofulguration of the roof of prostatic diverticula. Radical sur 
geiy resects either lesion at the penoscrotal junction. 

Spontaneous healing of penoscrotal fistulas occurred in 35 per cent, consen^ 
tive surgery succeeded in 7.5 per cent and radical surgeiy cured at .a per 
of the 40 treated cases. Three cases remained untreated. „ 

Ten cases of large penoscrotal diverticula were healed l? 3 r resection; 3 o 
cases with prostatic diverticula responded favorably to electric incision o > 
roof, 4 remained untreated. . . ^ 

Two methods were used for radical surgeiy consisting of a conventions c,^ 
gut technique and a technique using wire exclusively. The latter " ns pre ei 
Diversion of the urinaiy stream was not used routinely. 
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The etiology, classification and results of treatment are discussed. 

An outline of management is offered in the conclusions. 
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technique seems superior to catgut, since no foreign body is left behind and 
drainage is unnecessary. Five of the 6 patients so treated responded to the first 
operation, while one required a second intervention. 

The timing of the intervention depends upon the condition of the bladder. It 
is ill advised to operate before bladder function has returned. An intra-urethral 
catheter, used for splinting and draining purposes, does not interfere with a good 
result, but recurrences appear with reintroduction of a catheter because of poor 
bladder function. Then perineal urethrostomy prior to closure is preferable until 
bladder function returns. 


CONCLUSIONS 

The following management of fistulas was considered practical: Peri-urethral 
abscesses should be incised and drained. An attempt at figuration of the sinus 
tract is justified. If this fails, radical surgery with wire repair without diversion 
of the urinary stream may be attempted. In case of failure, diversion by perineal 
urethrostomy is preferred to suprapubic cystostomy, because it is believed that 
the urethrostomy interferes less with restored bladder function. 

Urethral diverticula at the penoscrotal junction of grade 1 and grade 2 should 
be observed for back pressure. Diverticula of grade 3 and grade 4 require radi¬ 
cal surgery. 

A diverticulum of the prostatic urethra is best managed by transurethral 
incision of the neck of the diverticulum. 

SUMMARY 

Fort 3 r -three cases of penoscrotal urethral fistulas were found among 619 para¬ 
plegic patients. Nineteen had an associated diverticulum at the same location. 
An additional 61 cases with penoscrotal diverticulum and without fistula "ere 
found among 122 patients screened at random by urethrograms. Seven cases o 
prostatic diverticulum were observed. 

The literature with special consideration of etiology and classification is ie 
viewed. 

The diagnosis is based upon routine cysto-urethroscopy and urethrogiap >}• 

The conservative management attempts to improve the general health of 1 e 
patient, conservative surgeiy uses incision of abscesses, fulguration of sinus 
tracts and electrofulguration of the roof of prostatic diverticula. Padical sur 
geiy resects either lesion at the penoscrotal junction. 

Spontaneous healing of penoscrotal fistulas occurred in 35 per cent^consen*^ 
tive surgeiy succeeded in 7.5 per cent and radical surgeiy cured 5/.o P C1 
of the 40 treated cases. Three cases remained untreated. j 

Ten cases of large penoscrotal diverticula were healed by resection, 3 o 1 
cases with prostatic diverticula responded favorably to electric incision o 
roof, 4 remained untreated. . . 

Two methods were used for radical surgeiy consisting of a conventional 
gut technique and a technique using wire exclusively. The latter vas pre er 
Diversion of the urinary stream was not used routineho 
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tiuues to be the safest operation of all. Let me cite an example. A year ago your 
essayist was called upon to look after an aged physician suffering from advanced 
myocardial disease complicated by complete urinary retention. His benign 
prostate gland was enormous in size. The cardiac situation was so poor that, 
any operation at all was to be feared. The risk of excessive blood loss probable 
with transurethral resection and more than likely with retropubic prostatectomy 
excluded both from consideration; and the shock inevitable with suprapubic 
enucleation made it too risky to perform. Perineal prostatectomy seemed to 
offer the lesser risk so it was performed and the gland, weighing 2S5 gm., was 
removed with virtually no blood loss and no shock at all. Today this physician 
is alive and is seeing patients every day. 

Milliirs operation is now enjoying a spectacular acceptance in England and 
elsewhere. This operation avoids many of the disadvantages inherent in perineal 
prostatectomy to the extent that some of the ardent advocates of the latter are 
going o\er to the retropubic technique. But some urologists have credited the 
safety of the iMilhn operation not so much to the novel anatomic approach as 
to the employment of modem surgical principles; for the operation was tried 
before and abandoned. The answer to this question must await the comparison 
of accumulated series of cases performed by all the techniques of prostatectomy 
m which modem surgical methods are employed. 

Certainly the dangers of open prostatectomy have been reduced to a point 
" lerc . I le mor tality of these operations is approaching that of transurethral 
resection. Whether the open techniques of prostatectomy will ever attain the 
popu ante among patients that endoscopic surgery enjoys is another question; 
and the personal opinion of partisan urologists cannot be depended upon for 
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TRANSURETHRAL PROSTATIC RESECTION: A DISCUSSION OF 
SOME PRINCIPLES AND PROBLEMS 

REED M. NESBIT 

Eighteen years have elapsed since the resectoscope flashed like a comet 
across the urological skies, leaving in its wake a trail of sepsis, incontinence, 
strictures, ruptured bladders and heartaches; as well as partisan argumentation. 
But the operation has survived and its present accepted place has been es¬ 
tablished in spite of all of the adverse criticism of the pessimists and the cynics 
as well as the over-enthusiastic platitudes uttered bj r its staunchest advocates; 
for each group influenced the development of endoscopic prostatic surgery in 
the democractic way that characterizes genuine scientific progress. 

I have been asked to discuss the subject of transurethral prostatic resection 
with you tonight, and since your program committee has not specified just 
what aspect of this subject should be dwelt upon your speaker will talk on 
several phases of the subject. 


THE INDICATIONS FOR TRANSURETHRAL PROSTATIC RESECTION 

One is often asked the question, “What are the indications for transurethral 
prostatic resection?” The answer invariably will depend upon who makes the 
reply. There are some well known urologists who would say, “Any case with an 
obstructive lesion at the bladder outlet.” There are some at the other end of 
the spectrum who would reply, “only in bladder neck contractures, and in¬ 
filtrating cancer of the prostate with obstruction.” The rest of us mostly per¬ 
form transurethral resection in any obstructed patient who has a prostate gland 
that we believe can be subtotally removed with a resectoscope in a reasonable 
period of operating time. Other cases are submitted to enucleative methods of 
prostatectomy. 

What about suprapubic, retropubic and perineal prostatectomj'? Twenty- 
five years ago the suprapubic operation carried a mortality rate of about 20 
per cent in the best of hands. That fact made the low mortality of perinea 
prostatectomy a convincing selling point in spite of the recognized risks o 
incontinence, rectal fistulas and sexual impotence which then as now endangere 
the performance of the operation. But our surgical generation has witnesse ^ 
revolutionary advances in methods which have increased the safety of all suigeD 
and nowhere has the benefit of this change been more advantageously employ er 
than in the surgery of the aged, especially the prostatic patient. ^ 

Today the mortality of suprapubic prostatectom 3 r is nearly as low as t ia o 
the perineal operation. As a result many surgeons believe that the risks m lere 
in the perineal approach have been more than balanced in favor of the supra 
pubic operation. My own inclination in the matter is to agree with this viev 
point but it is quite evident that in certain cases perineal prostatectom} con 

Read at meeting of Texas Urological Society, November 1919; the Urology 
Convention of the North Central Section, American Urological Association, T pro- 
1949; and at the Postgraduate Urological Seminar, Mid-Atlantic Section, American u 
logical Association, Baltimore, Febraury 2, 1950. 
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tinues to be the safest operation of all. Let me cite an example. A year ago your 
essayist was called upon to look after an aged physician suffering from advanced 
myocardial disease complicated by complete urinary retention. His benign 
prostate gland was enormous in size. The cardiac situation was so poor that 
any operation at all was to be feared. The risk of excessive blood loss probable 
with transurethral resection and more than likely with retropubic prostatectomy 
excluded both from consideration; and the shock inevitable with suprapubic 
enucleation made it too risky to perform. Perineal prostatectomy seemed to 
offer the lesser risk so it was performed and the gland, weighing 285 gm., was 
removed with virtually no blood loss and no shock at all. Today this physician 
is alive and is seeing patients every day. 

Millin’s operation is now enjoying a spectacular acceptance in England and 
elsewhere. This operation avoids many of the disadvantages inherent in perineal 
prostatectomy to the extent that some of the ardent advocates of the latter are 
going over to the retropubic technique. But some urologists have credited the 
safety of the Millin operation not so much to the novel anatomic approach as 
to the employment of modern surgical principles; for the operation was tried 
before and abandoned. The answer to this question must await the comparison 
of accumulated series of cases performed by all the techniques of prostatectomy 
in which modern surgical methods are employed. 

Certainly the dangers of open prostatectomy have been reduced to a point 
where the mortality of these operations is approaching that of transurethral 
resection. "Whether the open techniques of prostatectomy will ever attain the 
popularity among patients that endoscopic surgery enjoys is another question; 
and the personal opinion of partisan urologists cannot be depended upon for 
the answer. 

Let us now consider one of the conditions in which poor results often follow 
transurethral resection. One often hears the remark that transurethral resection 
is ideally adapted to the treatment of vesical neck contracture and such lesions. 
True, the mechanics of removing the obstruction with a resectoscope in these 
cases are quite simple; most any neophyte can perform the operation. But getting 
a satisfactory result is often quite another matter. There are two distinct groups 
of cases in which difficulties arise, and they will be discussed separately. 

First, is the patient who has a well defined contracture of the bladder neck 
uith a large amount of residual urine. One rarely encounters a case of median 
bai oi vesical neck contracture in which complete retention occurs. On the con- 
tiary, these patients often void a stream having a fairly good caliber. The bladder 
musculature in these cases decompensates gradually and when the urologist 
sees the patient he usually finds that the amount of residual urine is exceedingly 
aige Furthermore, a cystometric examination will disclose an absent or di- 
mnns led sensation, with the result that the voiding reflex is altered or virtually 
a )o ished. Likewise, the bladder tonicity is low—so that the pressure curve made 
w ulc filling the bladder to capacity is flat, like the curve of a tabetic bladder, 
ms type of bladder is not rehabilitated simply by removal of the obstructive 
esion, and the patient will continue to void urine ineffectively following resec- 
lon no matter how well the operation has been performed. Acetylcholine and 
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similar drugs will not prove beneficial for the same reason that a whip fails to 
speed up an exhausted horse. The best method to use in rehabilitating this type 
of bladder is prolonged drainage; and since it often requires weeks or even 
months to effect a compensation of the detrusor, suprapubic drainage is more 
efficient although not always preferred by the patient. 

When the residual urine is not excessively large following resection, the pa¬ 
tient may effectively reduce its amount at each urination by the use of supple¬ 
mentary extra-abdominal pressure during urination. But some patients, even 
after prolonged drainage will be found to empty the bladder ineffectively and 
some of these individuals will empty their bladders completely only after partial 
cystectomy in which the upper portion of the bladder, permanently atonic, is 
excised. 

The other type of case which often yields unsatisfactory results after trans¬ 
urethral resection is the one in which the patient complains of frequent urina¬ 
tion, moderate difficulty in voiding, and an absence of residual urine, or at 
most, a small amount. Cystoscopy reveals moderate vesical trabeculation and 
a minimal to moderate contracture of the vesical neck. Usually there is no in¬ 
fection present, but if present, its eradication fails to relieve the patient of his 
symptoms. The competent and conscientious urologist employs every available 
method to treat this patient yet the man continues to return with his complaint. 
Finally in desperation he performs a resection of the vesical outlet. If all re¬ 
sections in this type of case resulted in failure the problem would be a simple 
one: we would never operate on any of them; but many of the patients are 
completely and permanently relieved by resection. The remainder are the ones 
that are as a millstone about the neck of the surgeon who operates upon them; 
their symptoms are not relieved or some become worse. We all have had that 
regrettable experience. Some of the patients finally drift to another urologist, 
some end up in the office of an attorney, but neither alternative brings satis¬ 
faction to the unhappy patient. 

How is one to avoid this type of situation—how differentiate the real fiom 
the spurious? The answer is not an easy one but experience has taught the de¬ 
sirability to exert extreme conservatism in dealing with these individuals, an 
when resection is resorted to, the urologist will be well advised to warn his patient 
that the operation may fail of its purpose. But even when forewarned, the patient 
who is unrelieved remains unhappy and disgruntled. This particular type o 
case brings to mind the experience that surgeons once had in treating duo ena 
ulcer by operation. Most of the procedures failed to provide lasting ielief o 
symptoms to an extent that today the condition is treated almost exclusitej 
by medical regimens, and only when this treatment fails is surgery resoited to. 
then radical excision of the pyloric end of the stomach is carried out. Pei haps 
urologists will some day arrive at a similar point of view regarding the treat men 
of the irritative prostate gland, and utilize operation only as a last resoifc, t ei 
perform total perineal prostatectomy. But the obvious advantage of t ns a , 
ternative would doubtless have dubious value when weighed against the certain > 
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of complete sexual impotence; for most of the patients who suffer the disturbance 
in question are men in the fourth and fifth decades and ha a e not 3 et lost their 
sexual desire. 

NOTES ON THE TECHNIQUE OF OPERATION 

Most urologists who use the loop resecfoscope have learned that movement 
of the entire instr um ent while cutting will facilitate the excision of long pieces 
of tissue. Also they have found it advantageous to cut several fragments of 
tissue before removing the working element of the instrument. This speeds up 
the matter of getting along with the job at hand. 

There are many techniques of attacking the benign gland and it is not the 
purpose of the present discussion to dwell upon the method that has been rou¬ 
tinely employed in our clinic. This, and other techniques, have been described 
and literature is available for those who are interested in the matter. However, 
I nail discuss a few points in technique which often bring inquiry from visiting 
neophyte resectionists. 

Is perineal urethrotomy necessary and how often is it used? 

Resectoscopes are now available in three sizes: 24, 26 and 28F. When the 
resectionist uses a convertible instrument having all three sizes he seldom en¬ 
counters a patient who needs meatotomy and rarely finds the need for perineal 
urethrotomy because of limited urethral caliber. However, we believe that in 
cases where the suspensory ligament of the penis is so short as to make instru¬ 
mentation difficult, perineal urethrotomy enhances safety in performing re¬ 
section. The resectionist is well advised to follow tin’s rule: Any time the 
resectoscope fails to glide freely in the urethra like a bow on a violin, damage 
will surely result. Perineal urethrotomy is easy to perform, and harmless, whereas 
instruments tightly held by the urethra are extremely dangerous. 

Another aid in technique is the control of priapism. This occasionally de- 
\elops when the resectoscope is introduced and complicates the technique of 
operation. Dr. Rigdon Ratliff of Ann Arbor recently found that administration 
of curare intravenously would result in a complete and prompt subsidence of 
this disturbance. 

THE VSE OF DIGITAL PALPATION BT RECTUM WHILE RESECTING TISSUE 

Hany urologists have found this maneuver to be an indispensable aid to the 
performance of subtotal endoscopic prostatectomy. There are main' capable 
re.-ectionists who do not utilize this guide and there should be no quarrel to 
make with surgeons who have developed successful techniques that exclude 
t iis important feature. But less experienced resectionists will do well to use 
Palpation along with vision in performing resection. Why deprive themselves 

m the sense of touch in performing a delicate operation which at best is difficult 
to perform? 


RECOGNITION OF THE EXTERNAL SPHINCTER 

One phase of operative technique that appears not to be widely understood 
is recognition of the external sphincter. 
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similar drugs will not prove beneficial for the same reason that a whip fails to 
speed up an exhausted horse. The best method to use in rehabilitating this type 
of bladder is prolonged drainage; and since it often requires weeks or even 
months to effect a compensation of the detrusor, suprapubic drainage is more 
efficient although not always preferred by the patient. 

When the residual urine is not excessively large following resection, the pa¬ 
tient may effectively reduce its amount at each urination by the use of supple¬ 
mentary extra-abdominal pressure during urination. But some patients, even 
after prolonged drainage will be found to empty the bladder ineffectively and 
some of these individuals will empty their bladders completely only after partial 
cystectomy in which the upper portion of the bladder, permanently atonic, is 
excised. 

The other type of case which often yields unsatisfactory results after trans¬ 
urethral resection is the one in which the patient complains of frequent urina¬ 
tion, moderate difficulty in voiding, and an absence of residual urine, or at 
most, a small amount. Cystoscopy reveals moderate vesical trabeculation and 
a minimal to moderate contracture of the vesical neck. Usually there is no in¬ 
fection present, but if present, its eradication fails to relieve the patient of his 
symptoms. The competent and conscientious urologist employs every available 
method to treat this patient yet the man continues to return with his complaint. 
Finally in desperation he performs a resection of the vesical outlet. If all re¬ 
sections in this type of case resulted in failure the problem would be a simple 
one: we would never operate on any of them; but many of the patients aie 
completely and permanently relieved by resection. The remainder are the ones 
that are as a millstone about the neck of the surgeon who operates upon them, 
their symptoms are not relieved or some become worse. We all have had that 
regrettable experience. Some of the patients finally drift to another urologist, 
some end up in the office of an attorney, but neither alternative brings satis¬ 
faction to the unhappy patient. 

How is one to avoid this type of situation—how differentiate the real f> om 
the spurious? The answer is not an easy one but experience has taught the de 
sirability to exert extreme conservatism in dealing with these individuals, an 
when resection is resorted to, the urologist will be well advised to warn his patient 
that the operation may fail of its purpose. But even when forewarned, the patient 
who is unrelieved remains unhappy and disgruntled. This particular type 
case brings to mind the experience that surgeons once had in treating duo ei > 
ulcer by operation. Most of the procedures failed to provide lasting lelie o 
symptoms to an extent that today the condition is treated almost exclusive j 
by medical regimens, and only when this treatment fails is surgery resoite 
then radical excision of the pyloric end of the stomach is carried out. I ci ups 
urologists will some day arrive at a similar point of view regarding the treatmen 
of the irritative prostate gland, and utilize operation only as a last resoil, ^ 
perform total perineal prostatectomy. But the obvious advantage of t ” s 
ternative would doubtless have dubious value when weighed against the cei ain . 
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of complete sexual impotence: for most of the patients who suffer the disturbance 
in Question are men in the fourth and filth decades and have not yet lost their 
sexual desire. 

NOTES ON TEE TECHNIQUE OF OPERATION 

Most urologists who use the loop resectoscope have learned that movement 
of the entire instrument while cutting will facilitate the excision of long pieces 
of tissue. Also they have found it advantageous to cut several fragments ox 
tissue before removing the working element of the instrument. This speeds up 
the matter of getting along with the job at hand. 

There are many techniques of attacking the benign gland and it is not the 
purpose of the present discussion to dwell upon the method that has been rou¬ 
tinely employed in our clinic. This, and other techniques, have been described 
and literature is available for those who are interested in the matter. However. 
I will discuss a few points in technique which often bring inquiry from visiting 
neophyte reseetionists. 

Is perineal urethrotomy necessary and how often is it used? 

Reseetoseopes are now available in three sizes: 24. 26 and 2SF. When the 
resectionist uses a convertible instrument having all three sizes he seldom en¬ 
counters a patient who needs meatotomy and rarely finds the need for perineal 
urethrotomy hecause of limited urethral caliber. However, we believe that in 
cases where the suspensory ligament of the penis is so short as to make instru¬ 
mentation difficult, perineal urethrotomy enhances safety in performing re¬ 
section. The resectionist is well advired to follow this rule: Any time the 
resectoscope fails to glide freely in the urethra like a bow on a violin, damage 
will Finely result. Perineal urethrotomy is easy to perform, and harmless, whereas 
instruments tightly held by the urethra are extremely dangerous. 

Another aid in technique is the control of priapism. This occasionally de¬ 
velops when the resectoscope is introduced and complicates the technique of 
operation. Dr. Rigdon Ratliff of Ann Arbor recently found that administration 
ot curare intravenously would result in a complete and prompt subsidence of 
this disturbance. 

THE VSE OF DIGITAL PALPATION BT RECTO! WHILE RESECTING TXSSCE 

Many urologists have found this maneuver to be an indispensable aid to the 
performance oi subtotal endoscopic prostatectomy. There are many capable 
reset,ionisrs who do uot utilize this guide and there should be no quarrel to 
make with surgeons who have developed successful techniques that exclude 
thi- important feature. But less experienced reseetionists will do well to use 
palpation along with virion in performing resection. Why deprive themselves 

°‘ sen.~e o, touch in performing a delicate operation which at best is difficult 
to perform? 

recognition of the external sphincter 

fie ph.i>e of operathe technique that appears not to be widelv understood 
recognition o; the external sphincter. 
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The beginning resectionist often encounters difficulty in deciding just where 
to stop in removing tissue at the apex of the prostate gland. If he removes too 
little at this site, the remaining tissue expands and bulges into the urethra and 
produces additional obstruction to urination. If he removes too much the external 
sphincter may be injured and the patient will become incontinent. However, it 
is necessary to remove all of the apical tissue with great precision if an excellent 
operative result is to be assured. Many authors have asserted that the veru- 
montanum provides a reliable landmark to determine how far the resectionist 
should extend the cutting maneuvers, but experience has demonstrated that 
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to localize External Sphincter 

Fig. 1. Endoscopic view of junction between prostatic and membranous 
nodular hyperplasia. Fold which delineates this junction is accentuated by movem 
tissues with resectoscope. 

the position of the verumontanum often varies in its relationship to the distal 
border of the hypertrophied gland; so the verumontanum does not piovi e a 
determinative end point for cutting. 

A simple and accurate method of delineating the exact end point for civ 1 
is the one which the present author described in New England Journal of I 1 e 
(August 1947). There is a visible point of junction between the prostatic uie ^ 
and the membranous urethra which depends for its delineation upon t e £ ^ 
that the membranous urethra is a fixed structure while the prostate g aa 
movable. The mucosa which bridges this junction forms a fold or wrinkle'' 
the prostate is moved, like the wrinkling of the bellows that join two u 
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cars. This line (fig. 1), like the naso-labial fold on the human face, is present 
in all individuals; it is faintly discernible in some, deeply etched in others, yet 
can be accuratel) r traced in all. It marks the outer limit for safe cutting. The 
resectionist can hew to this line by moving the instrument so that the line cor¬ 
responds in position with the end of the fenestra, for one can cut only the tissues 
which are in the field of vision. 

The apex tissue must be removed with meticulous care all the way to the ex¬ 
ternal sphincter, but removal of only the tissues that project into the urethra in 
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Junction will be normal. 


this area will fall short of adequate. The apical masses that abut upon the tri¬ 
angular ligament often extend for some distance laterally, and must be removed 
in their entirety. Lateral excavation that involves their removal is enhanced by 
the guidance afforded by counter pressure and digital palpation by a finger in 
the rectum. 

One other point regarding the performance of operation should be mentioned 
oven at the risk of being repetitious. The risks of hemolysis entailed by the use 
of plain water as an irrigating medium have been adequately demonstrated since 
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The beginning resectionist often encounters difficulty in deciding just where 
to stop in removing tissue at the apex of the prostate gland. If he removes too 
little at this site, the remaining tissue expands and bulges into the urethra and 
produces additional obstruction to urination. If he removes too much the external 
sphincter may be injured and the patient will become incontinent. However, it 
is necessary to remove all of the apical tissue with great precision if an excellent 
operative result is to be assured. Many authors have asserted that the veru- 
montanum provides a reliable landmark to determine how far the resectionist 
should extend the cutting maneuvers, but experience has demonstrated that 


A 

Apical mass 


Mucosa of - 
membranous 
urethra 



Verumontanum 


•Fold indicating 
inner boundary of 
external sohmeter 


Apex viewed Posteriorly 


B Mucosa of 
membranous 
urethra \ 


Prostate aoex 
1TKICO.ScL 



Fold indicating 
inner boundary of 
"external sphincter 


Apex Viewed Anteriorly 
to Localize External Sphincter 

Fig. 1. Endoscopic view of junction between prostatic and membranous urethra 
nodular hyperplasia. Fold which delineates this junction is accentuated b\ n 
tissues with reseetoscope. 

the position of the verumontanum often varies in its relationship to the di-t^ 
border of the hypertrophied gland; so the verumontanum does not P l0V1 
determinative end point for cutting. j u(r 

A simple and accurate method of delineating the exact end point oi ™.^ ne 
is the one which the present author described in .Yew England Journal o - c ! ^ 
(August 1947). There is a visible point of junction between the prostatic ure^ 
and the membranous urethra which depends for its delineation upon . g 
that the membranous urethra is a fixed structure while the prostate ^ a ^ 
movable. The mucosa which bridges this junction forms a fold 01 v ' 111 pm] nl nn 
the prostate is moved, like the wrinkling of the bellows that join two 



TRAXSURETHRAL PROSTATIC RESECTIOX 


367 


cars. This line (fig. 1). like the naso-labial fold on the human face, is present 
in all individuals; it is faintly discernible in some, deeply etched in others, yet 
can be accurately traced in all. It marks the outer limit for safe cutting. The 
reseetionist can hem to this line by moving the instrument so that the line cor¬ 
responds in position until the end of the fenestra, for one can cut only the tissues 
which are in the field of vision. 

The apex tissue must be removed with meticulous care all the way to the ex¬ 
ternal sphincter, but removal of only the tissues that project into the urethra in 
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Creevy first reported this hazard of transurethral resection. Most urologists 
today acknowledge the advantage of using a nonhemolmng solution for irriga¬ 
tion, yet main" resectionists continue to use plain water today, either because 
they find that it is too much bother or too expensive. Such an attitude is de¬ 
plorable and is altogether too cynical for a modern urologist. 

The operative mortality of all types of prostatectomy has been reduced to 
a point where the urologist is able successfullj" to perform one stage operations 
upon patients who a few years ago could not have been saved even with two 
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Fig. 3. After catheter drainage for 15 da 3 r s; bladder atonic. 


stage operations. One result of this increase in the safety of operation has been 
that some urologists have been emboldened in the matter of performing endo 
scopic prostatectomy in patients having nitrogen retention. The argument m 
favor of this unusual practice is that early operation will provide natural drainage 
for the obstructed urinary tract and will at the same time avoid prolonged ca ^ ie 
ter drainage which of itself is hazardous. Whether this practice is to be deplore 
or condoned is a moot question. Some of our more venturesome urologists nv ^ 
reported success in following this course. My own opinion in the matter is ^ 
the average resectionist does not possess the technical skill to warrant the ns 
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entailed in operating upon patients who are still uremic. If all goes well, and 
in the majority of his operations this can be expected, he will have no difficulty 
and his patients will benefit by the surgeon’s boldness. But if any complications 
arise, as must occasionally be expected in most hands, the chances of survival 
are importantly jeopardized. 

We urologists will do well to remind ourselves that the uremic state is always 
accompanied by serious dislocations in the chemical economy of the body and 
that prostatectomy, no matter how skillfully performed, possesses inherent 
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return of tfnicitv aSe “ 3 ‘ F ° Ur ra0nths of su P ra l mbic drainage have resulted in 

risks that are greater than the risks of temporary catheter drainage or supra- 
pub.c puncture cystotomy drainage. Let us look with admiration upon the skill 
of the exceptional surgeons who can perform enucleative or endoscopic prostatec¬ 
tomy m these cases with success, but let us not try to compete with them: their 

virtuosity like that of the daring tight rope walker is more safelv envied than 
emulated. 

Another result of the increased safety of prostatic surgery, and in this instance 
more insidious than the practice just discussed, is operating upon a group of 
cases not uremic, that formerly were always placed upon prolonged drainage 
llicse patients are characterized by a state of poor nutrition eommonlv f s 
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sociated with cardiac, pulmonary or cerebrovascular disease, or just old age. 
The bladder musculature too reflects the general debility and apparent!}' has 
insufficient expulsive power to empty, in spite of complete removal of the prostate 
gland. 

In those patients with decompensated bladders but who are otherwise in 
good general health it is common observation that with the removal of the 
prostate the bladder rapidly compensates along noth subsequent improvement 
and well being. However, in those patients who are handicapped by serious and 
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debilitating disease, or who are enfeebled by senescence, the decompensated bind 
der regains muscular strength slowly and the patient carries a high residual mine 
or requires urethral catheter drainage for a prolonged period. It is during >i 
period of time that complicating infections, acute and chronic, cany the palien 
to his death. . . 

In our hands this situation has accounted for about a third of the deaths ^ 
have occurred following transurethral resection during the past two yeais- ^ 
that period of time 675 patients had endoscopic prostatectomy in the Univeisi } 
of Michigan Hospital and ten died in the hospital following operation, a morta i ) 
rate of 1.48 per cent. On critical analysis most of the deaths appeal to ia ' 
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been unavoidable but three of the cases fell into the group under present dis¬ 
cussion. In retrospect one must conclude that these deaths might have been 
avoided by restricting our indications for transurethral resection and enlarging 
our utilization of preliminary puncture cystotomy drainage. To be sure, the 
safety of transurethral resection in these cases has been adequately demonstrated, 
for they survived the operation; but they finally went on to die from the com¬ 
plications of adynamic bladder dysfunction which we improperly treated. Prompt 
drainage, not early prostatectomy was indicated. 

In an attempt to distinguish which cases fall into this group we now make it 
a practice to put all such patients on urethral catheter drainage temporarily 
and observe the bladder tone by cystometry. The cystometric curve in a well 
compensated bladder that is on catheter drainage demonstrates a normal curve 
or a shift to the left of normal (fig. 2). The curve of a bladder suffering from 
adynamic muscular dysfunction is flat like the curve seen in tabes dorsalis. 
Some adynamic bladders will compensate after a few days of catheter drainage 
and in these the cystometric curve will show a shift to normal or to the left of 
normal, (figs. 3, 4 and 5). Such patients will probably have good micturitional 
function after prostatectomy. But if the bladder remains adynamic after several 
days of catheter drainage, prostatectomy by whatever method will not result 
in emptying of the bladder. Incidentally this type of bladder has not, in our 
experience, responded in any way to the administration of mecholin (figs. 0 ;in | 
7). To be sure, many such patients will survive in spite of large amounts of iesu - 
ual urine following prostatectomy. But the enfeebled old man under our piesen 
consideration may not. 

It is our belief that all patients whose bladders fail to compensate aftei a an 
trial of catheter drainage should be put on suprapubic drainage. In om o\\'i 
clinic this procedure might save 3 lives in 2 years; that doesn’t seem like vei} 
many but it would reduce our mortality' by 30 per cent. 

Ann Arbor, Mich. 
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CARCINOMA OF THE PROSTATE 

JAMES C. KIMBROUGH, Col., M.C., USA, and ROBERT B. ROWE, Maj., M.C. 
From Surgical Service , Walter Reed General Hospital, Washington, D. C. 

It is the scope of this paper to report the results of the analysis of the cases 
of carcinoma of the prostate at Walter Reed General Hospital during the 10- 
year period of 1940-1949. The incidence, diagnosis, treatment and follow-up 
are considered. Special attention is given to the selection of patients for radical 
operation and the results of this type of treatment. 

INCIDENCE 

During this decade, 78 patients with carcinoma and 435 patients with benign 
hypertrophy of the prostate were treated on the urological section. This number 
does not include the patients with benign hypertrophy of the prostate treated 
for other diseases and who did not come to the attention of the urologic section. 
Table 1 is a breakdown of the cases by years with the incidence and percent¬ 
ages. 

AGE 

The average for the 78 patients in the series was 65.8. The youngest was 43, 
the oldest, 89. Table 2 shows the age incidence for each decade. 

The average age for the patients selected for radical prostatectomy was 65.2, 
the youngest was 51, the oldest, 74. The rectum was involved by direct ex¬ 
tension in 1 patient. One patient had previous abdominal perineal operation for 
carcinoma of the rectum. Primary carcinoma of the bladder was present in 1 
patient; 1 patient had had primary carcinoma of rectosigmoid. 

DIAGNOSIS 

Digital rectal examination gives the most valuable information prior to opera¬ 
tion.' In the early cases the hard nodule is the first sign. As the carcinomatous 
process increases in size, the hardness extends, the gland becomes fixed and 
nodular and encroaches upon the membranous urethra. Later the induration 
im olves the seminal vesicles and fills the intervesicular space. The rectal ex¬ 
amination was negative for carcinoma in 6 patients and the proper diagnosis 
was established by pathological examination after operation. A positive diagno¬ 
sis by icctal examination was proved erroneous by perineal biopsy at operation 
oi pathological examination in 2 cases. The perineal biopsy has been used but 
0 len rna - misleading unless the tissue for examination is removed from the 
cancer area. The biopsy specimen removed all the malignant tissue in one pa- 
yr-^ 1C ( ^ Iil " nosis was established or confirmed in transurethral resection in 
patients, uas negative in 2." Perineal punch was positive in 2 cases and nega- 

Mo<K 68'i 33S-343^194S ^ < ''" Knos ’ s am * ra 4ical treatment of prostatic carcinoma. Calif, 
section."J.'ljrol'.’, 62: tSb-tIi) 1 *1940 F " 0cCuU carcinoma diagnosed upon transurethral re- 
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been unavoidable but three of the cases fell into the group under present dis¬ 
cussion. In retrospect one must conclude that these deaths might have been 
avoided by restricting our indications for transurethral resection and enlarging 
our utilization of preliminary puncture cystotomy drainage. To be sure, the 
safety of transurethral resection in these cases has been adequately demonstrated, 
for they survived the operation; but they finally went on to die from the com¬ 
plications of adynamic bladder dysfunction which we improper!} 7 treated. Prompt 
drainage, not early prostatectomy was indicated. 

In an attempt to distinguish which cases fall into this group we now make it 
a practice to put all such patients on urethral catheter drainage temporarily 
and observe the bladder tone by cystometry. The cystometric curve in a well 
compensated bladder that is on catheter drainage demonstrates a normal curve 
or a shift to the left of normal (fig. 2). The curve of a bladder suffering from 
adynamic muscular dysfunction is flat like the curve seen in tabes dorsalis. 
Some adynamic bladders will compensate after a few days of catheter drainage 
and in these the cystometric curve will show a shift to normal or to the left of 
normal, (figs. 3, 4 and 5). Such patients will probably have good micturitional 
function after prostatectomy. But if the bladder remains adynamic after several 
days of catheter drainage, prostatectomy by whatever method will not result 
in emptying of the bladder. Incidentally this type of bladder has not, in our 
experience, responded in any way to the administration of mecholin (figs. C an( 
7). To be sure, many such patients will survive in spite of large amounts of > esl ' 
ual urine following prostatectomy. But the enfeebled old man under our present 
consideration may not. 

It is our belief that all patients whose bladders fail to compensate after a a,r 
trial of catheter drainage should be put on suprapubic drainage. In oui 
clinic this procedure might save 3 lives in 2 years; that doesn’t seem like ' e, 'i 
many but it would reduce our mortality by 30 per cent. 

Ann Arbor , Mich. 
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CARCLXOMA OF THE PROSTATE 

JAMES C. KIMBROUGH, Col., M.C., USA, asd ROBERT B. ROWE, Maj., AI.C. 
From Surgical Service , Wafer Reed General Hospital, Washington, D. C. 

It is the scope of this paper to report the results of the analysis of the cases 
of carcinoma of the prostate at Walter Reed General Hospital during the 10- 
vear period of 1940-1949. The incidence, diagnosis, treatment and follow-up 
are considered. Special attention is given to the selection of patients for radical 
operation and the results of this type of treatment. 

IXCIDEXCE 

During this decade, 78 patients with carcinoma and 435 patients with benign 
hypertrophy of the prostate were treated on the urological section. This number 
does not include the patients with benign hypertrophy of the prostate treated 
for other diseases and who did not come to the attention of the urologic section. 
Table 1 is a breakdown of the cases by years with the incidence and percent¬ 
ages. 

AGE 

The average for the 78 patients in the series was 65.8. The youngest was 43, 
the oldest, 89. Table 2 shows the age incidence for each decade. 

The average age for the patients selected for radical prostatectomy was 65.2, 
the youngest was 51, the oldest, 74. The rectum was involved by direct ex¬ 
tension in 1 patient. One patient had previous abdominal perineal operation for 
carcinoma of the rectum. Primary carcinoma of the bladder was present in 1 
patient; 1 patient had had primary carcinoma of rectosigmoid. 

DIAGNOSIS 

Digital rectal examination gives the most valuable information prior to opera¬ 
tion. 1 In the earl}- cases the hard nodule is the first sign. As the carcinomatous 
process increases in size, the hardness extends, the gland becomes fixed and 
nodular and encroaches upon the membranous urethra. Later the induration 
im olves the seminal vesicles and fills the intervesicular space. The rectal ex¬ 
amination was negative for carcinoma in 6 patients and the proper diagnosis 
" as Established by pathological examination after operation. A positive diagno¬ 
sis bj rectal examination was proved erroneous by perineal biopsy at operation 
or pathological examination in 2 cases. The perineal biopsy has been used but 
o ten may be misleading unless the tissue for examination is removed from the 
cancel area. The biopsy specimen removed all the malignant tissue in one pa- 
tient. lho diagnosis was established or confirmed in transurethral resection in 
patients, was negative in 2.- Perineal punch was positive in 2 cases and nega- 
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tive in 2. Cytologic examination has been done during the last year and was 
positive in 3. Cystoscopy gives little information except in advanced cases in¬ 
volving the trigone. Increase in the serum acid phosphatase has been noted with 
the presence of metastatic lesions. Androgen estimations have not been helpful. 
The symptoms, pain and urinary obstruction occur late. The first symptom in 
2 patients was pain from metastatic lesion. 

The importance of the digital rectal investigation as a part of every physical 
examination in males over 40 cannot be overemphasized. During the period 
1946-1949 inclusive, this phase of the examination was emphasized in the army 
physical examination. A sharp rise in the cases found and a great increase in 


Table 1 


YEAR 

PT$ WITH BPH 

PTS WITH CARCI¬ 
NOMA 

TOTAL 

% OF TOTAL WITH 
CARCINOMA 

1940 

42 

10 

52 

19.2 

1941 

49 

3 

52 

5.7 

1942 

29 

4 

33 

12.1 

1943 

32 

4 

36 

11. 

1944 

26 

4 

30 

13.3 

1945 

41 

2 

43 

14.7 

1946 

50 

7 

57 

12.3 

1947 

50 

18 

68 

26.5 

1948 

59 

14 

73 

19.2 

1949 

57 

12 

69 

17.4 

Totals. 

435 

78 

513 

15.2 


Table 2 


AGE OF PATIENTS 

NO. OF PATIENTS 

PERCENTAGE 

40-49 

2 

j 2.6% 

50-59 

19 

24.3 

60-69 

33 

42.3 

70-79 

18 

23.0 

80- 

6 

7.7 


the percentage amenable for radical extirpation followed these rectal examma 
tions. The diagnosis was made by digital rectal examination alone in 6 cases 
Three of these were confirmed later, one by autopsy, one by sternal pu nc 
and one by cytological examination. These clinical diagnoses were veil e ^ 
the experienced visiting staff and the degree of error is slight. Torn o 
patients had had operations (suprapubic 1, transurethral resection 3) Dccal 
of benign prostate hypertrophy. . , .j 

Differential diagnosis is not often difficult. Fibrosis following infection, ea ^ t 
and tuberculosis may be confusing. Sarcoma is rare and may require 
final diagnosis; however, it is usually larger, softer and occurs in younger 
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TREATMENT 

Palliative. Palliative treatment has been used in patients who showed evidence 
of metastases or local extension beyond limits of a cure with radical surgery. 
During the year 1940 there were 10 cases in the hospital, one of which was 
amenable for radical operation for cure and 9 for palliative therapy. At that 
time x-ray therapy, sedation and general care were the available measures. In 
1941 castration and estrogen therapy were initiated (Huggins/ HerbsD). Five 
cases treated by these measures were bed-ridden with advanced metastases and 
suffering great pain. The effect of castration and estrogen therapy was dramatic 
for the relief of pain and the recession of metastases and size of prostate gland. 
These cases are all dead, and have been mentioned in previous reports by Dr. 
IV. P. Herbstd 

In this series of 78 patients, 39 (50 per cent) received only palliative therapy. 
This therapy has given remarkable results in the relief of pain, recession of 
metastases, reduction in size of gland, and the prolongation of life. Thirty-one 
patients have been treated by castration, 8 of these had radical operation. A 
few have refused castration and have been treated by stilbesterol. Two patients, 
81 and 85 years old, were treated by conservative perineal prostatectomy, be¬ 
cause of age. Both are alive and well, 2 and 3 years respectively after operation. 
The most controversial phase concerning the use of estrogen therap 3 r is the time 
when it should be begun. At this institution estrogen therapy plus castration is 
initiated as soon as it is established that there is extension of the malignant 
process beyond the possibility of surgical eradication. 

Estrogen therapy and castration are used simultaneously. It lias been estab¬ 
lished that castration plus estrogen therapy gives much better and more rapid 
results than estrogen therapy alone. It is realized that there is information that 
indicates that estrogen therapy eventually becomes ineffective and may have a 
definite therapeutic time span (Denting 5 ) and that delaying this therapy until 
it is required for the relief of pain may give the patient greater longevity than 
its use in the early treatment. However, I believe that the earlier this therapy 
is begun the better will be the result. 

Transurethral resection for the relief of obstructive symptoms and for diag¬ 
nostic purpose has been used in 18 patients. The decrease in the size of the gland 
following estrogen therapy has reduced the number requiring transurethral resec¬ 
tion for the relief of obstruction. Prefrontal lobotomy has been done in 3 cases 
vith good results. Cysfostomy drain was necessary in 2 patients. X-ray therapy 
has been practiced when other agents failed. The shortest duration noted for 
the effectiveness of this estrogen therapy was IS months; the patient died of 
metastases, 2 years: following castration and the use of stilbestrol. The response 

297 ^ and nr,(Igcs ' P- 4 •• Studies on prostatic cancer. Cancer Research, 1: 293- 
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tive in 2. Cytologic examination has been done during the last year and was 
positive in 3. Cystoscopy gives little information except in advanced cases in¬ 
volving the trigone. Increase in the serum acid phosphatase has been noted with 
the presence of metastatic lesions. Androgen estimations have not been helpful. 
The symptoms, pain and urinary obstruction occur late. The first symptom in 
2 patients was pain from metastatic lesion. 

The importance of the digital rectal investigation as a part of every physical 
examination in males over 40 cannot be overemphasized. During the period 
1946-1949 inclusive, this phase of the examination was emphasized in the army 
physical examination. A sharp rise in the cases found and a great increase in 


Table 1 


YEAR 

pts with npn 

PTS VlTtt CARCI¬ 
NOMA 

TOTAL 

%OF TOTAL WITH 
CARCINOMA 

1940 

42 

10 

52 

19.2 

1941 

49 

3 

52 

5.7 

1942 

29 

4 

33 

12.1 

1943 

32 

4 

36 

11. 

1944 

! 26 

4 

30 

13.3 

1945 

41 

2 

43 

14.7 

1946 

50 

7 

57 

12.3 

1947 

1 50 

i 18 

68 

26.5 

1948 

i 59 

14 

73 

19.2 

1949 

57 

12 

69 

17.4 

Totals .... . 

435 

78 

513 

15.2 


Table 2 


AGE OF PATIFNTS 

| NO. OF PATIENTS 

PERCENTAGE 

40-49 

2 

2.6% 

50-59 

19 

24.3 

60-69 

33 

42.3 

70-79 

IS 

23.0 

80- 

6 

7.7 


the percentage amenable for radical extirpation followed these recta 
tions. The diagnosis was made by digital rectal examination alone w 
Three of these were confirmed later, one by autopsy, one by sterna p>^ ^ 
and one by cytological examination. These clinical diagnoses were i ^ jp . p 
the experienced visiting staff and the degree of error is slight. 101 ^ eca u;e 
patients had had operations (suprapubic 1, transurethral resection 
of benign prostate hypertrophy. . . c<1 )ciili. 

Differential diagnosis is not often difficult. Fibrosis following infec j pr 
and tuberculosis may be confusing. Sarcoma is rare and may mcn . 

final diagnosis; however, it is usually larger, softer and occurs inj ° 
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treatment 

Palliative. Palliative treatment lias been used in patients who showed evidence 
of metastasis or local extension beyond limits of a cure with radical surgery. 
During the year 1940 there were 10 cases in the hospital, one of which was 
amenable for radical operation for cure and 9 for palliative therapy. At that 
time x-ray therapy, sedation and general care were the available measures. In 
1941 castration and estrogen therapy were initiated (Huggins, 3 Herbst’). Five 
cases treated by these measures were bed-ridden with advanced metastases and 
suffering great pain. The effect of castration and estrogen therapy was dramatic 
for the relief of pain and the recession of metastases and size of prostate gland. 
These cases are all dead, and have been mentioned in previous reports by Dr. 
IV. P. Herbst. 1 

In this series of 78 patients, 39 (50 per cent) received only palliative therapy. 
This therapy has given remarkable results in the relief of pain, recession of 
metastases, reduction in size of gland, and the prolongation of life. Thirty-one 
patients hare been treated by castration, S of these had radical operation. A 
few have refused castration and have been treated by stilbesterol. Two patients, 
SI and So years old, were treated by conservative perineal prostatectomy, be¬ 
cause of age. Both are alive and well, 2 and 3 years respectively after operation. 
The most controversial phase concerning the use of estrogen therapy is the time 
when it should be begun. At this institution estrogen therapy plus castration is 
initiated as soon as it is established that there is extension of the malignant 
process beyond the possibility of surgical eradication. 

Estrogen therapy and castration are used simultaneously. It has been estab¬ 
lished that castration plus estrogen therapy gives much better and more rapid 
results than estrogen therapy alone. It is realized that there is information that- 
indicates that estrogen therapy eventually becomes ineffective and may have a 
definite therapeutic time span (Deming 5 ) and that delaying this therapy until 
it is required for the relief of pain may give the patient greater longevity than 
its use in the early treatment. However, I believe that the earlier this therapy 
is begun the better will be the result. 

Transurethral resection for the relief of obstructive symptoms and for diag¬ 
nostic purpose has been used in IS patients. The decrease in the size of the gland 
following estrogen therapy has reduced the number requiring transurethral resec¬ 
tion for the relief of obstruction. Prefrontal lobotomy has been done in 3 eases 
nith good results. Cvstostomv drain was necessary in 2 patients. X-ray therapy 
las been practiced when other agents failed. The shortest duration noted for 
t ig effectiveness of this estrogen therapy was 18 months; the patient died of 
metastases, 2 years following castration and the use of stilbestrol. The response 

20"/vM?’*" 8 ' C ' Snci I[ °' Jpcs ’ C ' V - : Studies on prostatic cancer. Cancer Research, 1: 293- 
to altered hormonal balance 

man prostaticcnn'ccv J° Vfol^lTss! 'mo* 1 expcrience an <* heterologous growth of hu- 
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was not remarkable and the agent lost its effectiveness for the relief of pain. The 
pain in this case was controlled by prefrontal lobotomy. 

Bony metastasis has been affected very little. Metastases to the lung in some 
cases have disappeared. 

Curative. Complete surgical excision of the involved structures is the only 
means that will effect a cure. Such treatment is made possible by early diagno¬ 
sis. Radical prostatectomy has been carried out in 39 cases (50 per cent) in this 
series. The perineal approach was used in 38 and retropubic in 1. Table 3 shows 
the number and percentage of cases that had radical operation. 

Usually the diagnosis was made by finding an isolated nodule. Following suc¬ 
cess of estrogen therapy in reducing the size of the gland the indications for 
radical perineal prostatectomy have been extended to include prostates decreased 


Table 3. Radical perineal prostatectomy: Percentage of total carcinoma cases 


YEAR 

PATIENTS TREATED WITH PERINEAL 
PROSTATECTOMY 

% OF TOTAL CA. CASES FOR Y*. 

1940 

1 

10 

1941 

0 

0 

1942 

0 

0 

1943 

1 

25 

1944 

2 

50 

1945 

2 

100 

1946 

3 

42.9 

1947 

13 

72.9 

1948 

9 

64.3 

1949 

S 

66.7 

Totals 

39 

50 


to operative limits by such therapy (Colston 6 ). It is too early to evaluate the 
effectiveness of this type of treatment. In the patients who showed no extension 
beyond the parts removed by surgery no other therapy" has been employed. In 
case the pathological specimen removed indicated that there was a definite et i 
dence of extension of the malignancy beyond the surgical excision, cassation 
was done and estrogen therapy" begun soon after the radical operation. 7 

There have been 8 cases treated by" castration in the series, one in 1941, one 
in 1947, 3 in 1948 and 3 in 1949. This increased number in recent years is eu 


dence of the extension of the indication for radical surgery". 

With the increased interest in early diagnosis the cases selected for ia ica 
surgical cure have increased markedly" in the last three y"ears. At the presen 
time approximately" 70 per cent of the patients are considered amenable to sue i 
surgery". This compares favorably" with the optimism of Gutierrez. 8 

6 Colston, J. A. C. and Brendler, H.: Endocrine therapy in carcinoma of the prostate. 

J. A. hi. A., 134: 848, 1947. ? 1049 

7 Higbee, D. R.: Status of perineal prostatectomy today. J. A. M. A., ■ "> ' t 3 t e 

8 Gutierrez, R.: New horizons in the surgical management of carcinoma or trie j 
gland. Ajn. J. Surg., 68 : 147, 1949. 
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RESULTS 

The follow-up prior to 1946 has been incomplete and unsatisfactory. Two pa¬ 
tients treated by castration and estrogen therapy because of wide local extension 
are without metastases, one 7 years after beginning the palhatree treatment and 
one G years. Many of those with extensive metastases were bedridden and suffer¬ 
ing great pain. These were relieved of pain and made ambulatory (reported by 


Table 4. Patients treated by radical perineal prostatectomy with castration 


—----— - —— - " : 

DATE 

NO. PTS. 

1940 

0 

1941 

0 

1942 

0 

1943 

0 

1944 

1 

1945 

0 

1946 

0 

1947 

1 

194S 

3 

1949 

3 

Total 

8 


Table 5. 5 Year report. Radical perineal prostatectomy results 


NO PATIENTS 

L. &. W. 

WITHOUT MET AS. 

DEAD 

UNKNOWN’ 

6 

4 

? 

. 

? 

2 


Table 6. Radical perineal prostatectomy since 1945 


POST-OP. OBSER\ ATION 

NO OF PTS 

L. &. W. 

DEAD OF CK. 

DEAD OF OTHER 
CAUSES 

I UNKNOWN 

4-5 years 

2 

i 

0 

0 

1 

3-4 years 

3 

i 

1 

0 

l 

2-3 years 

13 

10 

1 

2 


1-2 years 

9 

7 

0 

1 

1 

0-1 year 

S 

8 

0 

0 


Totals 

35 

27 

2 

3 

3 


Iff. Ilerbst 4 ). Bone metastases were reduced very little. The lesion disappeared 
from the chest in a few cases. 

I lUlonts who were subjected to radical operation for cure have showed ex¬ 
cellent results. Six cases had radical operation more than 5 vears ago; 4 are living 
and "'<-‘11 without metastares, 2 are unknown. 

During the last 5 years of the period 35 patients had radical operation; 7 of 
ie -0 uul castration and estrogen therapy because the pathological reports indi- 
c,v « extension beyond the operative excision. Twenty-seven are without me- 
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tastases, 2 are dead of metastases at 2 and 3 years postoperative, 3 are dead of 
causes not refated to carcinoma of the prostate and 3 are unknown. There has 
been no operative mortality or hospital death for the radical operations. One 
may not agree with Jewett 9 that it is a relatively simple procedure; but one can 
concur in his opinion that it is a safe operation attended by low mortality and 
little morbidity. 

SUMMARY 

The analysis of 78 patients treated for carcinoma of the prostate during the 
last decade is reported. 

Palliative treatment, and the selection of patients for radical operation, are 
discussed. 

The follow-up of the cases treated by radical operation is presented. 

Radical operation was performed on 50 per cent of the cases during the 10 
year period. 

Curative surgery was carried out on 70 per cent of the cases observed during 
the last 3 years. 


CONCLUSIONS 

Castration plus estrogen therapy gives better results than either alone. 

Castration and/or estrogen therapy 7 ’ preoperative has increased the range of 
curative operative procedures. 

Early detection by rectal examination done as a part of the general physical 
examination has increased the range of operation for cure above 70 per cent 
of all cases. 

The institution of castration and estrogen therapy as soon as local extension 
or metastasis is discovered is favored, as the palliative treatment of choice. 

9 Jewett, H. J.: Radical prineal prostatectomy for cancer of the prostate. An analysis 
of 190 cases. J. Urol., 61: 277, 1949. 
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HISTOLOGICAL STUDIES OF CARCINOMA. OF THE PROSTATE 
TREATED BA' ESTROGEN 

PHILIPP K. BEZEL (by raviT.vnox), ^IILTOX M. COPLAX, FRANK M. MOODS 

a.np PERU\ E, MIlLiN in 

From the Departments of Pathology and Urology , Jackson Memorial Hospital, Miami, Fla. 

The dramatic aud impressive successes attained by treating carcinoma of the 
prostate with orchiectomy and estrogen administration, as intioduced aud 
studied on a larger scale by Huggins and his co-workers, stimulated urologists 
and endocrinologists as well as pathologists. 

Schenken and Bums, Heckel and Kretschmer, Moore and AIcLellan, and 
others have investigated the morphological changes which take place in a car¬ 
cinoma of the prostate under the influence of stilbesterol. W e may assume that 
studies dealing with morphological changes inflicted upon carcinoma of the 
prostate by orchiectomy and estrogen administration are scarce as compared 
with other investigations of this treatment because the therapeutic effect takes 
place within such a short period of time, though transitory in the majority of 
cases, that the primary focus practically disappears. Furthermore, strangely 
enough, bone metastases developing in the course of the carcinoma of the pros¬ 
tate are mainly studied by roentgenologists, while pathologists, with few 
exceptions, are satisfied with describing them grossly, in spite of their striking 
response to estrogen treatment. It is generally assumed that the x-ast majority 
of these metastases are osteoplastic rather than osteoclastic in type. 

Studying hundreds of prostates surgically removed or obtained from autopsies 
for the past 0-S years, we noticed so-called squamous cell metaplasia (the trans¬ 
formation of columnar or cuboidal epithelium into squamous epithelium) move 
frequently than expected, no matter whether these glands showed benign hyper- 
tropin - , with or without inflammatory changes, prostatic infarcts, calculi, or 
carcinoma. A number of these cases had received stilbesterol for one reason or 
another. This observation suggested studies on the histological influence of stil¬ 
besterol on carcinoma of the prostate and its metastases. 

In spite of the large supply of material relative to the matter, it was quite 
difficult to select cases representing similar response to estrogen in different 
pathological conditions. Our analysis aud our conclusions are based on the follow¬ 
ing already established facts: 

1. During intra-uterine life, solid plugs of squamous colls bud from the urethra 
and arc gradually transformed into columnar-cell lined glands, the latter process 
starting immediately after birth. (Scldachta, Stieve, Brody and Goldman, etc.). 

t is generally assumed that maternal estrogen, conveyed to the fetus by way of 
t ie placenta, is responsible for the formation of those squamous cell plugs. As 
established by Papanicolaou and Shorr and others, in animals estrogen adminis¬ 
tration produces hornification in the vagina of the Rhesus monkey. Stieve showed 

30,^CW. ^ aMmial American Urological Association, Washington, D. C., May 
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that the development of the prostate takes place in two waves, the first ending 
approximately with the first year of life, the second ending around the eleventh, 
with an interval of rest of several years. Both of these phases start with the 
formation of plugs of squamous cell epithelium. As maternal estrogen is not 
available at this time, it must be assumed to be of adrenal origin; similar re¬ 
flexions may also apply to the well established fact of estrogen elimination in 
male adults. 

2. Numerous authorities observed squamous cell metaplasia in the urethra, the 
utriculus, the prostatic ducts and glands in different animals after the applica¬ 
tion of estrogen (Lacassagne, Zuckerman, Moore, Huggins, Clark and many 
more). 

3. Myelofibrosis, osteosclerosis and endostal changes producing a pagetoid 
picture (Gardner and Pfeiffer, Erf and Herbut) observed after estrogen admini¬ 
stration. 

4. Squamous cell metaplasia in the prostate of man without estrogen admin¬ 
istration. 

a) Associated with or following infarcts of the prostate. 

b) In chronic irritations and inflammations of the acini. Here it occurs often 
together with corpora amylacea. Also in these cases we have to assume that the 
estrogen is delivered by the cortex of the adrenals. 

5. Occurrence of squamous metaplasia in carcinoma of the corpus of the uterus, 
referred to as cancroid of the uterus. It is supposed to occur in long standing 
adenocarcinomas or in those which had undergone local treatment. Squamous 
cell metaplasia is very frequent in cervicitis and endocervicitis. Though this is 
usually attributed to irritation and inflammation, numerous authorities hold 
hormonal (estrogen) influences responsible (Hofbauer, Schiller, Hintze, Hinsel- 
mann, etc.). We agree with this opinion and would also like to claim the same 
factor to be responsible for the metaplastic change which transforms an adeno¬ 
carcinoma into a cancroid of the uterus. 

CASE REPORTS 

The cases we have selected for demonstration represent the following types. 
One case was clinically misdiagnosed as carcinoma and the patient was gne 11 
stilbesterol, then operated on; the second case was one of carcinoma, and 10 
patient underwent estrogen treatment followed by surgery; the third case nas 
was one of carcinoma, in which the patient was subjected to orchiectomy, 
has been on permanent stilbesterol treatment for years; and repeated biopsms 
were obtained and transurethral resection performed 6 times; finally, 
fourth case deals with a carcinoma in which the patient was treated "ith es 
trogen, exhibited some metastases, died and came to autopsy 7 .* 

Case 1. A 72 year old man complained of burning sensations and frequency 
which made him suspect that he was suffering from prostatic disease. cC ^ 
examination revealed a film prostate gland and the diagnosis of carcinoma 

* We are indebted to Drs. E. Clay Shaw and James J. Xugent of Miami, Florida 
the use of the histories of the first 3 cases. 



CARCINOMA OF PROSTATE TREATED BA' ESTROGEN 


3S1 


the prostate was made. Before performing radical perineal prostatectomy, the 
patient received 5 mg. stilbesterol daily for G3 days. The gioss examination of 
the prostate revealed small cysts and a few small calculi, but no eiidence of cai- 
cinoma; microscopically numerous areas ot metaplasia weie noticed, cliaiactei- 
ized by transformation of the columnar epithelium of the prostatic glands and 
ducts into squamous epithelium, in several cases encroaching corpora airn lacea, 
which were very numerous. The same case also exposed many inflammatory 
areas and especially infarcts with metaplastic changes at the periphery. In 
close relation with the necrotic areas of the infarcts, we found giant cells 
stimulated by disintegrating corpora amylacea, which act like a foreign 
bod}', a reaction in the prostate often mistaken for tuberculosis. 

Though this type of metaplasia, without doubt, also occurs from time to time 
in inflammatory lesions and in prostatic infarcts, it can be shown by one of our 
slides that estrogen played a predominant part in the formation of this meta¬ 
plasia, inasmuch as the utrieulus prostaticus, which is extremely sensitive to 
hormonal influences, showed marked squamous metaplasia. This proves that, to 
a large extent at least, the metaplastic changes were based on estrogen admin¬ 
istration. 

Case 2. In a 75 year old man carcinoma of the prostate was diagnosed clinically 
and confirmed pathologically. The patient took 5 mg. of stilbesterol daily for CO 
days. This was followed by perineal prostatectomy. Here also histological ex¬ 
amination revealed a moderate amount of corpora amylacea. Carcinoma of the 
prostate was still present, though in a very minor degree, and very marked 
squamous cell metaplasia, together with extensive fibrosis could be noted 
throughout the whole gland, including the utrieulus. In both these cases the 
connection between metaplasia and estrogen administration is not conclusive 
but very probable. 

Case 3. A 75 year old man in whom carcinoma of the prostate had been diag¬ 
nosed clinically underwent orchiectomy and transurethral resection in 1941 at 
the Cleveland Clinic. Between 1942 and 1946, patient had 5 more transurethral 
resections in different clinics in the north, and was first seen in Miami in 1946. 
lie lias been given stilbesterol prior to this time, but. it caused nausea and he 
therefore did not take too much of it. In January 1946, he was again started 
on stilbesterol, the dose of which was varied from 5-15 mg. daily. Since then he 
has taken it almost continuously during the past 4 yearn. X-ray pictures of bones 
and chest, taken as late as November 1949, did not show evidence of metastases. 

. s0 ’ cxam ination of a plain urogram made at this time was negative. This case 
is espceinlh important as its course was followed by numerous biopsies. Their 

ii VU rir ^°" " lC P a ^ ern ike carcinoma changed under the influence of 
the <hflerent therapeutic procedures. The first biopsy* we had accesss to carries 
ic tate of M.n 30, 1942. lhe pathological diagnosis at that time was adeno¬ 
carcinoma of the prostate. The second biopsy* was made on April 21, 1943, and 
io i i.igtioris, according to Dr. Hazard, was carcinoma simplex of the prostate. 

tompared these two biopsies and could see how the adenocarcinoma, 
* l or 11,0 u«e of this material we are indebted to Dr. T. B. Hazard of Cleveland. Ohio. 
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Fig. 1. Case 3. A, prostate (X 86) Adenocarcinoma Fust biopsy ^"tXn about 
diagnosis "as made B, prostate (X 100). Carcinoma simplex Second fc.iOf.sy at |ibeBterol ; 
one year after first one Patient had undergone orchiectomy and vas rec nuc let 

No glandular formations present any more, yepcuhiv ceU comp c c oUS cell 

(as described by Schenken and Burns). C, prostate (X 86) ®°' 1 r d . c “ r “' n patient constant!.' 
grade 4). Third biopsy taken 1949, about seven years after first one. Faueu 
under stilbesterol administration. 

« 7-.„lNr hV 


unuur utuuwtLiui . ... ^ 

present in the first slide (fig. 1, A), in the second becomes replaced 
a somewhat different type of carcinoma, whose cells remind one ot t for 

cells with small nuclei, which Schenken and Burns claim to be 
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the influence of stilbesterol (fig. 1, B). Besides these, there were areas of tumoi 
cells of still another type which from then on became prevalent. 

The first biopsy taken and examined by us was performed on February 11, 
1949. Here we found tremendous areas of necrosis, associated with islands of 
neoplastic tissue, extremely poorly differentiated, which were arranged in solid 
strands and beams. In several instances, one had the impression of a very 
poorly differentiated squamous cell type of carcinoma (fig. 1, C). Along uith 
this material, we also obtained pieces of prostatic tissue not yet involved by 
carcinoma, and in which we noticed marked metaplasia and formation of epi¬ 
thelial pearls, changes which had not been seen in the first two biopsies. And 
finally sections obtained from a massive transurethral resection of a large tumor, 
performed on November 18, 1949, reveal the same picture, only more out¬ 
spoken, with predominant islands of very immature tumor cells, associated with 
marked mature squamous cell metaplasia of the prostatic part of the urethra 
and of the nonearcinomatous part of the prostate. Analyzing this case, it appears 
to be very likely that under the influence of stilbesterol the carcinoma changed 
its aspect completely, inasmuch as the adenocarcinoma was converted into a 
poorly differentiated squamous cell carcinoma. These changes are strikingly 
similar to those which we mentioned previously and which occur in certain 
adenocarcinomas of the corpus uteri, probably induced by estrogen. Though 
the long survival in this case seems rather surprising, we may quote Fljmn, who 
reported a case of carcinoma of the prostate of 12 years’ duration. With regard 
to its histological pattern, our case shows some similarity to that published by 
Graves and Cross. 

Case 4 . This case is of extreme importance, as in it we attempt to show that 
estrogen not only changes the pattern of the primary tumor, but also produces 
metaplasia in its bone metastases, apart from well known fibrosis and osteoplasia. 
lo our knowledge, this has not been described before. 

A GO year old man was admitted to the Jackson Memorial Hospital on April 
24, 1948. His symptoms and complaints, as well as examinations, indicated a 
carcinoma of the prostate with metastases in the bones, associated, according 
to x-ray reports, with Paget’s disease. At this time the serum acid phosphatase 
"as 2.2 units and the serum alkaline phosphatase was 23.4 units. One month 
latci the serum acid phosphatase was 26G.6 units and the alkaline phosphatase 
"as 17.5 units. The patient’s serum acid phosphatase was so high that the 
figure is not reliable. The serum calcium was 10.2 mg. The patient was given 10 
mg. stilbesterol daily, was discharged to a convalescent home on June 6, 194S, 
and was re-admitted to the hospital on September 3, 194S. At this time the 
ata phosphatase was 19G.7 units, the alkaline phosphatase was 9.8 units. On 
^eptcmbcr 10, the patient was placed on 10 mg. stilbesterol daily and on October 
‘ 1 ' 'k ' N ^kr) the alkaline phosphatase was 21.0 units and the acid phosphatase 
/ "nits. On November S, the patient was discharged at his wife’s request. 
‘ ix c a\s atcr he was readmitted because of gross hematuria of 3 days’ duration, 
ant o iguna and anuria of 1 days’ duration. He was very emaciated, was in 

enu coma, the serum acid phosphatase at. this time was 5.1 units, the alkaline 
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Fig. 1. Case 3. A, prostate (X SG). Adenocarcinoma. First biopsy ^^ S t '° kel { about 
diagnosis was made. B, prostate (X 100). Carcinoma simplex. Second ilbester o 1; 
one year after first one. Patient had undergone orchiectomy. andi v.as re h ^ mal , n uclc 

No tilandular formations present any more; vesicular cell compicxe / sauam oUS cell 
(as described by Schenken and Burns). C, prostate (X 86) Solid caicin ■■ < n ] consta ntly 
grade 4). Third biopsy taken 1949, about seven years aftei hrst one. 
under stilbesterol administration. _ 

present in the first slide (fig. 1, -4), in the second becomes repkeedgradud^^ 
a somewhat different tj-pe of carcinoma, whose cells remind one o c for 

cells with small nuclei, which Schenken and Burns claim to be c i 
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the influence of stilbesterol (fig. I, B ). Besides these, there were areas of tumor 
cells of still another type which from then on became prevalent. 

The first biopsy taken and examined by us was performed on February 11, 
1949. Here we found tremendous areas of necrosis, associated with islands of 
neoplastic tissue, extremely poorly differentiated, which were arranged in solid 
strands and beams. In several instances, one had the impression of a very 
poorly differentiated squamous cell type of carcinoma (fig. 1. C). Along with 
this material, we also obtained pieces of prostatie tissue not yet involved by 
carcinoma, and in which we noticed marked metaplasia and formation of epi¬ 
thelial pearls, changes which had not been seen in the first two biopsies. And 
finally sections obtained from a massive transurethral resection of a large tumor, 
performed on November IS, 1949, reveal the same picture, only more out¬ 
spoken. with predominant islands of very immature tumor cells, associated with 
marked mature squamous cell metaplasia of the prostatic part of the urethra 
and of the noncarcinomatous part of the prostate. Analyzing this case, it appeal’s 
to be very likely that under the influence of stilbesterol the carcinoma changed 
its aspect completely, inasmuch as the adenocarcinoma was converted into a 
poorly differentiated squamous cell carcinoma. These changes are strikingly 
similar to those which we mentioned previously and which occur in certain 
adenocarcinomas of the corpus uteri, probably induced by estrogen. Though 
the long survival in this case seems rather surprising, we may quote Flynn, who 
reported a case of carcinoma of the prostate of 12 years’ duration. With regard 
to its histological pattern, our case shows some similarity to that published by 
Graves and Cross. 

Case 4- This case is of extreme importance, as in it we attempt to show that 
estrogen not only changes the pattern of the primary tumor, but also produces 
metaplasia in its bone metastases, apart from well known fibrosis and osteoplasia. 
To our knowledge, this has not been described before. 

A 00 year old man was admitted to the Jackson Memorial Hospital on April 
24, 194S. His symptoms and complaints, as well as examinations, indicated a 
carcinoma of the prostate with metastases in the bones, associated, according 
to x-ray reports, with Paget’s disease. At this time the serum acid phosphatase 
"a* --- units and the serum alkaline phosphatase was 23.4 units. One month 
later the serum acid phosphatase was 206.6 units and the alkaline phosphatase 
uas 17.5 units. The patient’s serum acid phosphatase was so high that the 
figure is not reliable. The serum calcium was 10.2 mg. The patient was given 10 
m F stilbesterol daily, was discharged to a convalescent home on June 6, 194S, 
and was re-admitted to the hospital on September 3. 194S. At this time the 
acid phosphatase was 190.7 units, the alkaline phosphatase was 9.S units. On 
^eptember 10, the patient was placed on 10 mg. stilbesterol daily and on October 
' _ ' ; lator ) the alkaline phosphatase was 21.6 units and the acid phosphatase 
U.< units. On November S, the patient was discharged at his wife’s request. 
Mx days later he was readmitted because of gross hematuria of 3 davs’ duration 
and oliguna and anuria of 1 days’ duration. lie was verv emaciated, was in 
-emi-coma; the serum acid phosphatase at this time was 5.1 units, the alkaline 
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phosphatase 10.2 units. On catheterization, 600 cc of sanguine-purulent urine 
was obtained. Death occurred December 4, 1948. Approximate]}' 700 mg. of 
diethylstilbesterol had been administered over an 80 day period. 

The patient came to autopsy with the clinical diagnosis of metastasizing 
prostatic carcinoma, Paget’s disease, cachexia and pathological fracture of the 
right femur. 

Abstract of the autopsy findings: “Thorax revealed a deformity of the left 
thoracic cage, due to nodular masses involving almost the entire substance 
of the first and second left ribs in their posterior parts. It also showed nodular 
irregularity of the fourth and sixth ribs in the posterior midscapular line. Macro¬ 
scopic changes compatible with osteoplastic metastases in the form of irregularly 
shaped, large, firm ebonized patches were also seen in the sternum, vertebrae, 
long bones, etc. The skull showed marked thickening of the dome throughout, 
with loss of normal diploic spaces, except in scattered areas. In addition, there 
were two almost circular punctured areas of If cm. diameter in the fronto¬ 
parietal section. Both kidneys presented all the signs of arterio- and arteriolo- 
sclerosis with superimposed multiple, greyish-yellow subcortical abscesses, 
marked pyonephrosis, ascending pyelonephritis, purulent hemorrhagic cystitis. 
The prostate was rather firm in consistency, hardly enlarged, and was not 
difficult to dislodge.” 

Of the histological findings, only those pertaining to the prostate, the meta¬ 
static and other changes in the bones and, to some extent, those in the kidneys, 
shall be reported here. The primary carcinoma in the prostate presented itself 
in form of remnants of islands of adenocarcinoma, the single glands of which 
were lined with very dark pyknotic cells with large nucleoli (fig. 2, A). In several 
areas this glandular formation became indistinct, the lumen disappeared ant 
there seemed to be a tendency to plug formation, similar to that seen in certain 
types of squamous cell carcinoma (fig. 2, B). Only the findings in the metastatic 
lesions in the bones, which we shall discuss later, suggested to us that metaplasia 
fz-om one type of carcinoma into another was also taking place in the prostate. 
This assumption was borne out by the facts that serial sections of the plugs 
proved their solidity. All these scattered islands of carcinoma were lodge m 
marked fibrosis, rather rich in cells. Inflammatory changes of interglan uar 
areas, small areas of necrosis (infarcts) and a moderate amount of corpora 
amylacea, together with deposits of lime salts were also noted. 

Typical squamous cell metaplasia, in no way related to the tumor forma ion 
itself, completely mature in type, was found in the lining of the prostatic P ar 
of the urethra, from where benign plugs penetrated into the surroundings, m 
the utriculus and in acini, some of which contained corpora amvlacea (fig- ‘ > ' 

Though peculiarities of the metastases represent the most important n nigs 
in our analysis, we shall first describe the concomitant changes in bone an^ 
bone marrow which are also ascribed to estrogen, but which are ahea 3 
known. Though osteoplastic changes are predominant, osteoclastic mani es a io 
are present too, both leading to osteosclerosis and osteofibrosis, jespec 
Islands of tumor are surrounded by osteoid or osteospongious, neul} 0 
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bone spicula. A large amount of connective tissue was present, which belongs to 
the fibrotic bone marrow, often referred to as localized fibrous ostitis. This 
connective tissue produces bone. All these processes, old necrosis, osteoclastic, 













Fig. 3. Case 4. A, bone marrow (X SO). Localized osteofibrosis, imitating tumor ^ 
tion, often associated with deposits of hemosiderin and lipoid storing cells (pseuaov ron . 
fibroma). B, bone marrow (X 100). Osteofibrosis, altered tumor cells compressed J jj 
nective tissue (desmoplastic reaction). C, bone marrow (X 100). Plugs of sjpja ( 
carcinoma. D, bone marrow (X 100). Metastasis of adenocarcinoma (in upper halt W P ^ gn ’ 
squamous cell carcinoma, result of local metaplasia (right lower corner) and trails 
adeno to squamous cell caicinoma (to left of island of squamous cell carcinoma!. 


where carcinoma could not be discovered under the microscope. The Jesuit o 
all these activities was a picture rather typical of Paget’s disease (pag e 01 


reaction). It may be considered a sort of self cure (fig. 2, D). 
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Apart from this pagetoid reaction, another tissue change should be mentioned. 
It consisted of extensive fibrosis which was noted, not only beneath the end ostium 
of the long bones, but also in other areas. This fibrosis was very rich in cells and 
in newly formed blood vessels. Extensive old and new hemorrhages were found 
in these regions; the former were characterized by such massive accumulation 
of hemosiderotic pigments that only special staining reactions prevented us from 
mistaking it for malanin. Some giant cells (osteoclasts?) could be seen around 
these hemorrhages. In some instances these patches of fibrosis showed sclerotizing 
features associated with scarce deposits of lipoid storing cells. The whole picture 
reminded somewhat of localized xantho-fibrosis (fig. 3, A). 

Studies of the bone marrow, not involved by osteosclerosis or fibrosis, revealed 
marked cellular hyperplasia of functioning bone marrow. Nevertheless, within 
this hyperplasia megakaryocytes were somewhat scanty. We also searched for 
extramedullary hematopoesis in all the organs and found it only to a minor 
degree in the adrenals. So much for the bone changes with and without relation 
to the carcinomatous metastases. 

A most peculiar behavior was exhibited by the metastases themselves. Very 
careful serial sections showed two different types of carcinomatous structure: 
one, the typical adenocarcinoma with all the characteristics of carcinomatous 
glands; and the other, typical plugs of rather poorly differentiated squamous 
cell carcinoma. These plugs were first considered to be tangential sections of the 
periphery of the glands, but serial sections revealed them to be solid and to 
have all the characteristics of squamous cell carcinoma. In some slides there 
was only adenocarcinoma, in others only squamous, and in others again both 
types could be seen. None of the bones examined showed preference for one type 
or the other. Finally, we discovered some areas where a transitional phase 
between the squamous cell metaplasia and true adenocarcinoma could be seen 
(fig. 3, B, C, D ). 

Ihe histological findings on kidney and pelvis corresponded with our gross 
impression, as all characteristics of an ascending purulent abscess forming 
pyelonephritis could be noticed under the microscope. 


DISCUSSION AND CONCLUSIONS 

It was demonstrated by Gardner and Pfeiffer that estrogen may be the cause 
of fibroris of the bone marrow. The same authors, as well as Miller, Orr and 
P'bus, claimed that the preponderance of estrogen in a case of myelofibrosis 
'' a '' ^ uo *° an inability of the liver to conjugate the estrogen in normal quantities, 
v-trogens, however, may function in a variety of ways, as proved by Huggins 
in 1913, who showed that following estrogen therapy “in 4 patients extensive 
osteons metastases have completely disappeared according to radiographic ex¬ 
amination.” 'Ibis type of regression is possibly similar to that seen in Paget’s 
< noase when the latter i« healing, as proved bv .laffe. He expresses this process 
o iia mg as a tendency to the return of a normal appearance of the bone and 
wne m.ii row . ^ 1 he fibrous marrow becomes replaced by more lvmphoid and 
atty marrow.” The mechanism for the development of such a secondary myelo- 
i >ro is was brought about in connection with the occlusion of blood vessels of 
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the marrow, due to infarction, either by tumor cells or by' other obstructing 
material. 

Of much greater importance, in our opinion, is the evidence of squamous cell 
metaplasia, not only in the primary tumor but also in the metastases, following 
estrogen medication. One is hardly able to claim, as is done for the prostate 
itself, that this metaplasia in the bone metastases of a carcinoma of the prostate 
is spontaneous, due to irritations, inflammation or infarction. With regard 
to our previous statement and to experiments in this matter, we consider it 
very likely that the squamous metaplasia in bone metastases of carcinoma of 
the prostate may be a direct consequence of estrogen administration. 

Summarizing, we may say that the presence of squamous cell metaplasia in a 
prostate may be qualitatively and quantitatively an indication of the amount 
of estrogen substances of the carrier. Such an assumption may' answer the 
question why certain individuals exhibit inflammation, infarcts, corpora amy- 
lacea, irritation, etc., with metaplasia, while others having a lower estrogen level 
do not show such concommitant squamous cell metaplasia. We have to admit 
that we do not know whether or not this estrogen is of adrenal origin. It is 
conceivable that different types of squamous cell carcinoma in males and females 
may show some relation to the estrogen present in the carrier. A very interesting 
example to prove such a possibility would be the analysis and examination of 
so-called cancroids of the uterus which are, as already mentioned, carcinomas 
of the uterus of long standing in which transition from adeno- into squamous 
cell carcinoma has taken place. Is it not conceivable that such a transition, 01 
better, such a metaplasia may take place under the influence of an abundance 
of estrogen in the female? 

To prove this theory, we cannot expose a woman suffering from adenocaici- 
noma to a large amount of estrogen and wait to see whether she develops a 
cancroid of the uterus. However, it would be interesting to make such stw ws 
in animals, in which spontaneous adenocarcinomas of the uterus do occur. 
Certain experiments in mice, guinea pigs, etc., encourage such an assumption. 

The fact that metaplastic changes in one of our cases took place not only m 
the area of the primary carcinoma in the prostate, but also in the bone metastases, 
may prove that the influence of estrogen on them is not only' bound to es ^ r0 °®” 
elimination by the prostate, but that adrenogenous estrogen may' also entei i 
picture. In our first case we were also able to demonstrate that the nietap 
was not due alone to the infarct in the prostate itself, but perhaps even more 0 
the administered estrogen, as in this particular case we did not only see m ^ 
plasia within the glands and the acini, but also in the utriculus, especia > 
responsive to hormone and not involved by' the infarction. 

It is a well known fact that the vast majority of carcinomas of the P 10S ‘ 
are so-called adenocarcinomas. Primary' squamous cell carcinomas in the P> 
are extremely' rare, although they' do occur. In this respect we have to agree 
Oberdorfer, who claimed that “while it is true that primary' squamous 
carcinomas of the prostate are very' rare, their prognosis is much more a\ • 
than that of other types of carcinomas of the prostate”. This statemen 
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the marrow, due to infarction, either by tumor cells or by' other obstructing 
material. 

Of much greater importance, in our opinion, is the evidence of squamous cell 
metaplasia, not only in the primary tumor but also in the metastases, following 
estrogen medication. One is hardly able to claim, as is done for the prostate 
itself, that this metaplasia in the bone metastases of a carcinoma of the prostate 
is spontaneous, due to irritations, inflammation or infarction. With regard 
to our previous statement and to experiments in this matter, we consider it 
very likely that the squamous metaplasia in bone metastases of carcinoma of 
the prostate may be a direct consequence of estrogen administration. 

Summarizing, we may say that the presence of squamous cell metaplasia in a 
prostate may be qualitatively and quantitatively an indication of the amount 
of estrogen substances of the carrier. Such an assumption may answer the 
question why certain individuals exhibit inflammation, infarcts, corpora amy- 
lacea, irritation, etc., with metaplasia, while others having a lower estrogen level 
do not show such concommitant squamous cell metaplasia. We have to admit 
that we do not know whether or not this estrogen is of adrenal origin. It is 
conceivable that different types of squamous cell carcinoma in males and females 
may show some relation to the estrogen present in the carrier. A very interesting 
example to prove such a possibility'- would be the analysis and examination of 
so-called cancroids of the uterus which are, as already mentioned, carcinomas 
of the uterus of long standing in which transition from adeno- into squamous 
cell carcinoma has taken place. Is it not conceivable that such a transition, 01 
better, such a metaplasia may take place under the influence of an abundance 
of estrogen in the female? 

To prove this theory, we cannot expose a woman suffering from adenocaici 
noma to a large amount of estrogen and wait to see whether she develops a 
cancroid of the uterus. However, it would be interesting to make such stu ies 
in animals, in which spontaneous adenocarcinomas of the uterus do occur. 
Certain experiments in mice, guinea pigs, etc., encourage such an assumption. 

The fact that metaplastic changes in one of our cases took place not only m 
the area of the primary' carcinoma in the prostate, but also in the bone metastases, 
may prove that the influence of estrogen on them is not only' bound to es *' r0 ”®" 
elimination by' the prostate, but that adrenogenous estrogen may' also entei i 
picture. In our first case we were also able to demonstrate that the me ap ■ - 
was not due alone to the infarct in the prostate itself, but perhaps even mor ^° 
the administered estrogen, as in this particular case we did not only' see ‘ _ 
plasia within the glands and the acini, but also in the utriculus, espeeia > 


responsive to hormone and not involved by' the infarction. 

It is a well known fact that the vast majority' of carcinomas of the 
are so-called adenocarcinomas. Primary' squamous cell carcinomas in the pi 0 s ^ 
are extremely' rare, although they' do occur. In this respect we have to agree ^ 
Ob erdorfer, who claimed that “while it is true that primary' squamous ^c^ 
carcinomas of the prostate are very' rare, their prognosis is much more av ‘ 
than that of other ty-pes of carcinomas of the prostate”. This statemen 
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Oberdorfer was made in 1928, many years before stilbesterol treatment was 
introduced. Squamous cell carcinomas in general (bronchogenous excepted) have 
little tendency to distanced metastization, preferring to grow by extension. The 
spontaneous development of marked fibrosis (desmoplastic reaction) (fig. 3, B) 
as well as calcification, with or without bone formation (as seen sometimes in 
breast tumors), are regarded as a defease mechanism. 

Estrogen administration seems to induce all these changes, which may explain 
its favorable effects on primary carcinoma of the prostate and its bone metastases. 
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the marrow, due to infarction, either by tumor cells or by' other obstructing 
material. 

Of much greater importance, in our opinion, is the evidence of squamous cell 
metaplasia, not only in the primary tumor but also in the metastases, following 
estrogen medication. One is hardly able to claim, as is done for the prostate 
itself, that this metaplasia in the bone metastases of a carcinoma of the prostate 
is spontaneous, due to irritations, inflammation or infarction. With regard 
to our* previous statement and to experiments in this matter, we consider it 
very likely that the squamous metaplasia in bone metastases of carcinoma of 
the prostate may be a direct consequence of estrogen administration. 

Summarizing, we may say that the presence of squamous cell metaplasia in a 
prostate may be qualitatively and quantitatively an indication of the amottni 
of estrogen substances of the carrier. Such an assumption may answer the 
question why certain individuals exhibit inflammation, infarcts, corpora amy- 
lacea, irritation, etc., with metaplasia, while others having a lower estrogen level 
do not show such concommitant squamous cell metaplasia. We have to admit 
that we do not know whether or not this estrogen is of adrenal origin. It is 
conceivable that different types of squamous cell carcinoma in males and females 
may show some relation to the estrogen present in the carrier. A very interesting 
example to prove such a possibility would be the analysis and examination of 
so-called cancroids of the uterus which are, as already mentioned, carcinomas 
of the uterus of long standing in which transition from adeno- into squamous 
cell carcinoma has taken place. Is it not conceivable that such a transition, or 
better, such a metaplasia may take place under the influence of an abundance 
of estrogen in the female? 

To prove this theory, we cannot expose a woman suffering from adenocaici 
noma to a large amount of estrogen and wait to see whether she develops a 
cancroid of the uterus. However, it would be interesting to make such studies 
in animals, in which spontaneous adenocarcinomas of the uterus do occur. 
Certain experiments in mice, guinea pigs, etc., encourage such an assumption. 

The fact that metaplastic changes in one of our cases took place not only 1,1 
the area of the primary carcinoma in the prostate, but also in the bone metastases, 
may prove that the influence of estrogen on them is not only bound to estrogen 
elimination by the prostate, but that adrenogenous estrogen may also entei 
picture. In our first case we were also able to demonstrate that the metap as 
was not due alone to the infarct in the prostate itself, but perhaps even. molC 0 
the administered estrogen, as in this particular case we did not only see me * ^ 
plasia within the glands and the acini, but also in the utriculus, especia J 
responsive to hormone and not involved by the infarction. 

It is a well known fact that the vast majority’’ of carcinomas of the P r0S “ ^ 
are so-called adenocarcinomas. Primary’ squamous cell carcinomas in the pros 
are extremely rare, although they’ do occur. In this respect we have to agreed 
Oberdorfer, who claimed that “while it is true that primary squamous 
carcinomas of the prostate are very rare, their prognosis is much move avoia , 
than that of other types of carcinomas of the prostate”. This statemen 



DISCUSSION 


391 


Of Colonel Kimbrough’s 10-vear series of 39 total prostatectomies, 30 u ei e pei 
formed during the last 3 years, which I believe to be more than most of us have 
undertaken in a lifetime. The wisdom of his departure from the ultraconservative 
small percentage will be determined by an evaluation of late results which I hope 
he will undertake. In any event, assuming that postoperative incontinence has not 
been a serious problem, it may well be that total prostatectomy with anti-andio- 
genic palliation, even though not “curative” in as high percentage as hoped, may 
be shown to delay the inevitable day of reckoning longer than transurethral re¬ 
section also with anti-androgenic palliation. 

I should like to have Colonel Kimbrough tell us wliat anesthesia he used. For 
all perineal operations we have been exceedingly pleased by our results with con¬ 
tinuous caudal, using a malleable needle and SO cc of 1 per cent novocaine solu¬ 
tion, added to or not as necessary, usually not. 

Colonel Kimbrough is to be congratulated upon his zero mortality rate, as 
well as upon his optimism and his courage. 

Dr. J. Hartwell Harrison (Boston, Mass.): I wish to state that we have 
followed the conviction during the last 5 years that, in attacking cancer of the 
prostate, it is necessary for us to utilize both the biologic and the surgical means at 
our disposal. Perhaps because we are yet neophytes, we still think in terms of cure 
of cancer of the prostate, and at the same time we should profit, by the healthy 
restraint of philosophical remarks such as those made by Dr. Edwin Davis. 

An analysis of 100 consecutive carcinomas of the prostate admitted to the 
Peter Bent Brigham Hospital during the years from 1916 to 1949 has been made 
by Dr. Eugene Poutasse, now at the Cleveland Clinic, and myself. I should like 
to show briefly a summation of certain aspects of these data which are to be sub¬ 
mitted later for publication. 

(Slide) This first slide shows us the age distribution, which is not unusual. 
You will see that it corresponds very closely to those that Colonel Kimbrough 
has shown us and that 75 per cent of these patients are found in the seventh and 
eighth decade. 

(slide) It is seen that only GO of these patients were admitted to the hospital 
with a diagnosis of carcinoma of the prostate; admitted for other reasons, 39; 
and in 11 of these patients, the diagnosis of carcinoma was only made on study 
of sections by the pathologist after a routine prostatectomy when the preopera- 
tne diagnosis had been benign hyperplasia. The process was recognized as loca¬ 
lized within the gland in 16 cases and in 3 others was thought to be localized but 
found to be beyond the capsule of the gland at operation. In 10 cases, the diag¬ 
nosis was made on permanent section; in one instance a frozen section disclosed 
previously unsuspected carcinoma and a total prostatectomy was done. Regional 

istribution of the disease, that is, neoplasm extending beyond the prostate 
& an through the region of the seminal vesicles and laterally, was present in 45 
cases, without distant metastasis being demonstrable; in 29 cases distant metas¬ 
tasis was demonstrable. 

(Slide) Efforts at combined therapy are summarized here. We have utilized 
C3 ~ ra ^ 10n h' us estrogenic therapy in all cases, where possible. This was in 51 

Ca " e ' - ’ cas tration alone in 18; estrogen alone in IS; and neither castration nor 
estrogens in 13 patients. 
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Dr. Edwin Davis (Omaha, Neb.): A critical analysis of methods and results 
as Colonel Kimbrough has presented is alwa ys helpful, and serves as food for 
thought. 

I mention first a matter of terminology. In discussing with patients or physi¬ 
cians the only procedure which offers any prospect of cure of early prostatic 
cancer, I believe the term total prostatectomy is much to be preferred to radical 
prostatectomy, by reason of the far less formidable implication of the former. 
Rather than castration, I have always used the term orchiectomy referring to 
the shelling out of merely the parenchymatous portion of the testicle, leaving in 
situ the tunic, albuginea and cord which together make up quite a respectable 
and presentable little mass. 


I believe that most of you will agree that prostatic cancer, by reason of its 
slow rate of growth, its response to anti-androgenic palliation and its amenability 
to transurethral resection, and occasionally to cure by complete excision, may be 
viewed as the most benign of all malignancies involving vital organs. Were I 
doomed to cancer, as I may be, and as many of us undoubtedly are, and had I 
my choice, I should choose cancer of the prostate. 

I have nothing but praise for Colonel Kimbrough who I am sure null not dis¬ 
approve of my surprise that his percentage of prostatic carcinoma patients amen¬ 
able to total prostatectomy should be so inordinately high. Colby has reported 
that “only about five per cent of patients with prostatic cancer. .. fulfill the 
conditions for radical surgery.” My own percentage is certainly no higher; the 
obvious reason for this low percentage being that early stage prostatic cancer is 
usually quite symptomless, and seldom comes to the attention of the urologist, 
unless because of co-existing, obstructing benign hypertrophy, or unless dis¬ 
covered by the alert internist during the course of a routine general physical ex¬ 
amination, of which digital rectal examination should always be an essential part. 

It would seem at first that Colonel Kimbrough’s surprisingly high P er_ 
centage (50 per cent during the entire 10-year period, and 70 per cent “at the 


present time”) of prostatic cancer patients treated by total prostatectomy, 
may be explained in part by rigid Army regulations including “digital rectal 
investigation as a part of every physical examination in males over 40.’ Tin's, 
however, is not the case, since his 15 per cent reported incidence of roalignancj 
among prostatics under treatment at the Walter Reed Hospital during the last 
decade is somewhat lower, rather than higher, than reported by other clinics. 
In addition to Colonel Kimbrough’s courage and optimism, the chief factor m 
this high percentage, therefore, must have been the including of “prostates cc 
creased to operative limits” by orchiectomy and/or estrogen therapy, as a 
vocated by Colston in 1947; also recently by Gutierrez, who likewise has re 
ported a very high percentage of total prostatectomy. Here again arises e 
question of terminology. We must distinguish between clinical prostatic ma ig 
nancy and malignancy reported by the pathologists, who, by including micro 
scopic evidence, have boosted this figure as high as 40 per cent of men coming o 


autopsy beyond the age of 50. 
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Of Colonel Kimbrough’s 10-year series of 39 total prostatectomies, 30 were per¬ 
formed during the last 3 years, which I believe to be more than most of us ha^ e 
undertaken in a lifetime. The wisdom of his departure from the ultraconservative 

small percentage will be determined by an evaluation of late results which I hope 

he will imdertake. In any event, assuming that postoperative incontinence has not. 
been a serious problem, it may well be that total prostatectomy with anti-andio- 
genic palliation, even though not “curative” in as high percentage as hoped, may 
be shown to delay the inevitable day of reckoning longer than transurethral re¬ 
section also with anti-androgenic palliation. 

I should like to have Colonel Kimbrough tell us what anesthesia he used. For 
all perineal operations we have been exceedingly pleased by our results with con¬ 
tinuous caudal, using a malleable needle and SO cc of 1 per cent novocaine solu¬ 
tion, added to or not as necessary, usually not. 

Colonel Kimbrough is to be congratulated upon his zero mortality rate, as 
well as upon his optimism and his courage. 

Dh. J. Hartwell Harrisox (Boston, Mass.): I wish to state that we have 
followed the comiction during the last 5 years that, in attacking cancer of the 
prostate, it is necessary for us to utilize both the biologic and the surgical means at. 
our disposal. Perhaps because we are yet neophytes, we still think in terms of cure 
of cancer of the prostate, and at the same time we should profit, by the healthy 
restraint of philosophical remarks such as those made by Dr. Edwin Davis. 

An analysis of 100 consecutive carcinomas of the prostate admitted to the 
Peter Bent Brigham Hospital during the years from 1946 to 1949 has been made 
by Dr. Eugene Poutasse, now at the Cleveland Clinic, and myself. I should like 
to show briefly a summation of certain aspects of these data which are to be sub¬ 
mitted later for publication. 

(Slide) This first slide shows us the age distribution, which is not unusual. 
You will see that it corresponds very closely to those that Colonel Kimbrough 
has shown us and that 75 per cent of these patients are found in the seventh and 
eighth decade. 

(Slide) It is seen that only 60 of these patients were admitted to the hospital 
with a diagnosis of carcinoma of the prostate; admitted for other reasons, 39; 
and in 11 of these patients, the diagnosis of carcinoma was only made on study 
of sections by the pathologist after a routine prostatectomy when the preopera- 
the diagnosis had been benign hyperplasia. The process was recognized as loca¬ 
lized w ithin the gland in 16 cases and in 3 others was thought to be localized but 
ound to be beyond the capsule of the gland at operation. In 10 cases, the diag¬ 
nosis was made on permanent section; in one instance a frozen section disclosed 
previously unsuspected carcinoma and a total prostatectomy was done. Regional 
istnbution of the disease, that is, neoplasm extending beyond the prostate 
g an^ through the region of the seminal vesicles and laterally, was present in 45 
cases, without distant metastasis being demonstrable; in 29 cases distant metas¬ 
tasis was demonstrable. 

fchde) Efforts at combined therapy are summarized here. We have utilized 
castration plus estrogenic therapy in all cases, where possible. This was in 51 
cases; castration alone in IS; estrogen alone in IS; and neither castration nor 
estrogens m 13 patients. 
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Nineteen total prostatectomies were done in which it was possible to remove 
tire vesicles along with the prostate; 16 of those patients are surviving 2 years 
after operation, and of those 16 only 3 have definite evidence of metastasis. 

Of the group of 29 patients having partial prostatectomy, 10 had enucleation 
for benign hyperplasia of the prostate. For the remaining 19 of that group pallia¬ 
tive partial prostatectomy was carried out. Only 14 of the patients of this group 
are living. 

(Slide) It is obvious that this is a very early survey and the number of cases 
is small, but I thought it would be interesting to note that there are 62 of these 
patients living at the present time, 29 who have died of carcinoma, and 9 who 
have died of other causes. 

Colonel Kimbrough is to be congratulated on the vigorous attempts he has 
instituted to combat cancer of the prostate and for the successful execution of 
such a high percentage of radical prostatectomies. 

Dr. Thomas F. Howley (New York, N. Y.): A review of the answers to a 
questionnaire received from 125 members of this Association, with regard to 
treatment of cancer of the prostate, revealed agreement with what we have 
heard in these papers and varied on only two points: 1) that early carcinoma of 
the prostate is seen too seldom; and 2) that hormonal therapy, while it will not 
cure carcinoma of the prostate, will give the patient a longer comfortable life 
and shorter terminal downhill stage. 

The extent of disagreement on the methods of treatment of cancer of the pros¬ 
tate can be judged by just these few figures briefly given. Forty-seven members 
favor administering estrogen to all cases of carcinoma of the prostate. Twenty- 
four men believe that estrogen and orchiectomy are indicated in all cases of 
carcinoma of the prostate. Twenty-three men consider metastasis an indication 
for orchiectomy. Sixteen performed orchiectomy for metastatic pain. 

For the inoperable cases, 46 men favor estrogen and orchiectomy early. Ten 
men prefer estrogen and orchiectomy later. Eighty-five continue estrogen theiapj 
after orchiectomy. Twenty-five give estrogen therapy only after orchiectomy ant 
only upon return of symptoms or where there has been no effect from the orchiec 
tomy. 

Some few members favor doing nothing for their patients until symptoms ap 
pear. Then there are some men who administer large doses of estrogen, going 
from 1 to 3 hundred milligrams daily, one man giving as much as 1 thousan 
milligrams daily. 

We at St. Vincent’s Hospital believe, with Colonel Kimbrough, that the |fl g 
nosis of carcinoma of the prostate is to be made clinically, that is by the ice a 
finger. We prefer to give the patient in a questionable case of carcinoma o ,( ‘ 
prostate a therapeutic course of estrogens rather than open an otherwise c ose 
lesion by performing a perineal exposure, needle biopsy, or transurct ua r 

section to obtain a specimen. . . 

We explain the difference of opinion of all these men expressed in this quo ^ 
naire by the fact that the response to treatment of carcinoma of the pros a 
varies. Until the cause for this is discovered, there will be these differences 

opinion. 
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TREATMENT OF CARCINOMA OF PROSTATE 
R. H. FLOCKS, W. X. HARNESS, J. M. TUDOR and L. PREXDERGAST 
From the Department of Urology, University Hospitals, Iowa City, Iowa 

Carcinoma of the prostate is being attacked in the following manner: 1) call} 
diagnosis with radical removal of the prostate; 2) endocrine control with pallia¬ 
tive surgerv calculated to relieve the patient of urinary obstruction and osseous 
pain. 

Recent improvements in the techniques of anesthesia, blood transfusion, 
radical prostatectomy, treatment of infections, etc. have increased tremendously 
the possibilities and safety of radical surgery. On the other hand, since 1941 
and the work of Huggins, Monger, Herbst, Scott and A'ermeulen, Nesbit, and 
man}' others, the possibilities of endocrine control of this neoplasm, either as 
an adjunct to surgery or as a complete therapy in itself, have been emphasized. 
It has been shown that, with endocrine treatment, patients with carcinoma of 
the prostate could be improved clinically: gain weight, return to normal activ¬ 
ities, have dramatic relief from metastatic pain, show reduction in size of the 
prostate and radiologic evidence of metastatic regression. These two, in some 
respects divergent and yet in other respects complementary methods of attack, 
raise questions with regard to the paths along which one should go in the treat¬ 
ment of these patients as they present themselves at the present time. 

It is the purpose of this report to outline a rational therapy (for these patients) 
upon the basis of a series of 854 patients until carcinoma seen at the University 
Hospitals from January 1, 1926, to July 1, 1945. Ever}' one of these patients 
has been followed 5 years or more. In addition to a study of this series of pa¬ 
tients, a study of individual cases that have been followed less than 5 years, 
and the results of other observers reported in the literature form the basis of 
the indications for the treatment to be outlined. 

When patients with carcinoma of the prostate present themselves to the 
physician they may be classified as follows: 1) the cancer may be limited to the 
prostate; 2) the cancer may extend beyond the prostatic capsule but no metas- 
tases may be evident ; 3) definite metastases are present. 

What should be done with the patients in these groups? 

Of the 854 patients of our series 281, or 33 per cent, fell into the first group. 
From a comparison of table 1 (which shows the 5-year survivals in Nesbit and 
Baum s series), figure 1 (which gives the 5-vear survivals in our cases and those 
of the radical prostatectomy series of Belt and Colston), table 2 (which gives 
the 5-} ear survivals of the patients between 60-69 in our series), and of figure 
" ^kich gives the 5-year survival of the 281 patients of our series who fell in 
^ e r f^ 1 S-up), it can be seen that from the point of view of 5-year survival 
t ere is little difference between those patients receiving endocrine treatment 
an t eve receiving radical prostatectomy. However, a careful study of the 5 
' ear ,*y re f ™ ^ ie r£ >dical prostatectomy series shows that those living at the 
en o t e 5 } ear period are apparent cures. This is not true of the groups treated 
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by endocrine therapy and it can be expected, therefore, that their curve will 
rise more rapidly than that of the prostatectomy cases. I believe that this will 
be particularly true in the younger group of patients since the average survival 
in years does not vary dramatically with the age of the patient. Colston has 
emphasized, moreover, that the use of endocrine therapy may make possible 
the performance of radical surgery on a greater number of patients; in other 
words, increase the number of patients suitable for radical prostatectomy. He 
also emphasizes that in many cases, even though a cure is not obtained b) 


Table 1. Five year survival of 587 patients with prostatic cancer, percentage survival at 6 
month intervals: Nesbit and Baum’s series published in the Journal of the American 
Medical Association August IS, 1950 
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total prostatectomy^, the relief of obstruction is permanent and in that way t re 
survival of these patients is greatly increased. ^ 

In summary then, considering the three pieces of evidence: the curves 
Nesbit and our series in conservatively treated patients, the results of Co stoip 
Young, Jewett, and Belt, and the curve of average survival related to age, 1 
would seem that in the younger patients, particularly under 70, when the pro 
static carcinoma is limited to the gland, total radical prostatectomy mus x 
seriously considered as the method of treatment. 

When the neoplasm has extended beyond the prostatic capsule, or has me as • 
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Comparing normal survival curve to 
consevative and rodicol treatment of carcinoma 



Fig. 1 . Illustrating percentage dead at yearly intervals for period of 5 years for several 
groups of individuals, a, Our series that had only transurethral prostatic resection, b. 
Belt's series that had total prostatectomy, c. Our scries that had transurethral prostatic 
resection plus stilbestrol, ehich was started at time we first saw patient, d, Our series that 
had transurethral prostatic resection, then stilbestrol later when they began to have pain 
from metastatic involvement, e, Colston’s series after total prostatectomy, f, So-called 
normal group of 100 individuals whose average age is 66 (Metropolitan Life Insurance 
statistics). 

Note that our total series of cases average 71 years. On the other hand, Colston’s and 
Belt s senes average approximately CG years. If those patients between GO and 69 in our 
senes are culled out, curve is much loner and much more like that of Belt’s. See table 2. 

Table 2. The 5-year mortality of those patients in our series between the age of 60 and 69 
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sized radical surgery with the idea of cure is no longer to be considered The 
of the“eoZr : 1} the re,iet 0f blillder nect 0bstructi<,n: 2 > 


Group I 

LIMITED TO PROSTATE 



0 1 2 3 4 5 

YEARS 

j’ lowing 5-j r ear survival of our group 1 cases. These are patients who, when first 
seen, had carcinoma as far as one could ascertain, limited to prostate with no definite local 
extension and no definite metastasis, a, Showing 137 patients in this group who had no 
therapy and who had transurethral prostatic resection for relief of obstruction. 
by Showing 113 patients who had transurethral prostatic resection and endocrine therapy 
as soon as we saw them, c, Showing 31 patients in this group who had stilbestrol only when 
the} 7 began to have pain. 

The relief of bladder neck obstruction may be accomplished in one of four 
ways: 1) transurethral resection; 2) suprapubic c 3 7 stostomy; 3) reaction to hor¬ 
mones; 4) radical prostatectomy. 

In this series, transurethral resection was used in practically every case for 
relief of bladder neck obstruction. There was no evidence that it brought about 
an increased growth of the neoplasm. However, that question has been raised 
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in those cases where much bladder irritation and evidences of poor healing occur 
after the transurethral resection. Such cases are relatively uncommon and in 
such instances suprapubic eystostomy should be performed instead of further 
resection. Suprapubic eystostomy without resection has not been done frequently 
enough in our series to make it possible to demonstrate that the trauma to the 
neoplasm, incident to the resection, is or is not of significance. It would be of 
interest to study the 5-year survival of such a series. 

In an occasional instance radical prostatectomy for relief of the symptoms 
and signs of obstruction may offer more than the above two methods (Colston). 

Many observers have noted that a large percentage of patients have had their 
obstruction relieved by endocrine treatment alone. Tins has not been our 
experience in a significant number of cases. 

In summary then, in our series, transurethral resection and suprapubic cystos- 
tomv were the procedures of choice and necessity for the relief of the bladder 
neck obstruction. Endocrine control was ineffectual for this purpose. 


Table 3. .Y umber of cases surviving at yearly intervals 
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Endocrine control of the neoplasm: The endocrine therapy of carcinoma of 
the prostate, which has been used extensively since the 1941 reports of Huggins 
and Manger, has revolutionized that status of those patients with carcinoma 
o t ie prostate which is not amenable to complete removal, and has altered 
tremendously the thinking with regard to the control of this neoplasm. There 
!" uo Question that in the vast majority of patients such therapy yields dramatic 
unprmement: relief from pain, decrease in size of the original tumor and its 
metastases, and general improvement. This gratifying result, however, with the 
exception o the relief of pain, which may be lasting, is only temporary and its 
uration a aries from a few months to several years. The exact place of endocrine 
treatment m the management of these patients is stiff a very moot one, and as 
oh tw mo . re ex ’Perienee one s ideas of the fundamental factors concerned 
^? e ' :, tlere 15 n0 question that carcinoma of the prostate responds in some 

n, ° a terat ’ on m {he endocrine balance, but the fundamental facts involved 
m this are unknown. 

It was assumed originally that if the androgen influence could be completely 
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eliminated or neutralized,” that carcinoma of the prostate could be 
“stabilized.” It is upon this basis that our series of cases were treated. The results 
of this treatment in 399 out of our 854 cases compared with the results in the 
remaining 455 cases which did not have endocrine therapy is illustrated in tables 


Table 4. 
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Fig. 3. Comparing Metropolitan Life Insurance life expectancy curve for male ^ 
survival of patients in our total series. Showing average survival of our. whole g I , 
854 patients with carcinoma of prostate. Notice that average survival runs in neign 
of 2 to 3 years. It seems to be relatively independent of age of patient except ti i 
sibly highest survival is in period between 60 and 70 years. 


3 and 4 and figures 4 and 5. These may be compared with the results in Nesn 
and Baum’s series which are shown in table 1. It is extremely important in 
charting these results to compare them with the figures for the average sun 
in groups of the same age. Figure G gives these for the ages G5, 6G, 70, and 
These are the age groups of importance in this discussion. Note caiefu y 10 ' 
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the slopes of the curves vary with age. This is exaggerated in the upper age 
groups. 

Group n 


INVASION BEYOND PROSTATE 
NO OSSEOUS METASTASIS 
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these results. The very careful and comprehensive study of Rusche presented 
before the North Central Section of the American Urological Association on 
October 7, 1949, covering a series of 765 patients who had endocrine treatment 

GroupH 
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Fig. 5. Illustrating group that had metastases at time of hundred patients 

centage dead for each year for the first 5 years after they were ■ ou )y when they 
did not receive endocrine therapy, 19 patients received en 4 ocrl "® at time they were first 
began to have pain, and 76 patients received endocnHe therapj at and ,y lt h 

seen. Compare survival in this group with groups that did no a i; er the tumor, but 

group that had no extension beyond prostate. Longer the survival, 
general trend of curves is same. 

comes to a very different conclusion. He states “theie is no evidence 
any preference as to early or late orchiectomy. , _ „ (T daily. In 

The dosage of diethylstilbestrol used in these cases was = maU j ose s 

cases treated later, it has been frequently demonstrated that v 
failed to produce results, much larger doses sometimes as hig • 
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milligrams per day did produce relief from pain and allowed the patient to return 
to his normal activities. 

This brings us back to the question of the fundamental factors involved in 
this type of therapy of carcinoma of the prostate. Is it actually an androgen- 
estrogen imbalance or a steroid imbalance? Just what part do the adrenals and 

NORMAL DEATH RATE 

METROPOLITAN LIFE INSURANCE CO. 



or x-ray lament to th treatment to the adrenak as advised by Plunger 

of the routine treatment ShThT “ P f 0nned m EOme cases b T Alyea be part 
addition to castra Sn .Lf r " ^ * reatment be to the local lesion in 
factors should be FT™ 38 SUggested b ~ v R^sche? What 

or not? Is it pain? I s it c hin~ UE , nhetber a Patient’s carcinoma is stabilized 

is rs tte neopla “? ? Is il 

3 ero_teroids. Is it the urinary gonadotrophin? Is it 



402 


FLOCKS, HARNESS, TUDOR AND PRENDERGAST 


blood acid and alkaline phosphatase activity? Are steroids other than the andro¬ 
gens or estrogens involved, etc.? 

One of the first reports indicating that the endocrine control of carcinoma of 
the prostate was not simply a question of neutralization of androgen by estrogen 
was the report of Brendler. He reported testosterone therapy of three patients 
with prostatic cancer with clinical improvement. The more recent report of 
Trunnel and Duffy on the influence of certain steroids on the behavior of human 
prostatic cancer is even of more interest. They treated 15 patients with proges¬ 
terone in doses of 25 to 300 mg. daily. Thirteen of these fifteen patients responded 
favorably to progesterone administration; seven of these previously had a 
spontaneous relapse after castration or estrogen therapy. In treating some of 
these patients with pregneninolone they found evidence of pluripotential re¬ 
sponse. Several patients improved dramatically on 25 to 100 mg. of the sub- 
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stance a day, whereas other patients receiving similar doses grew rapidly vo'sc 
■with rises in the serum acid and alkaline phosphatase accompanying clinica 
deterioration. There seems little doubt that pregneninolone had a variable effect 
on prostatic cancer. . . 

A similar dual effect was observed by these observers in one patient receiv mg 
progesterone. This patient had been well controlled with 200 mg. intramuscu ar} 
in oil, but when a total of 1500 mg. was given subcutaneous!}' in pellets ie 
became rapidly worse. In our own experience we have not observed any evi cnee 
of pain and elevation of acid phosphatase following the administration o \ cr i 
large doses of estrogens; however, Scott, and Trunnel and Duffy have no icet 
a ferv cases 'where this has occurred. From these experiences and our own ex 
periences it seems that the older concept of androgen neutralizes estrogen oes 
not completely explain the phenomena which have been observed. With regar 
to the above the following three clinical observations are of interest. 



TREATMENT OF CARCINOMA OF PROSTATE 


403 


First is that of M. 0., aged 66, whose chart is illustrated in figure 7. He had 
a histologically proven carcinoma of the prostate. He felt well, his only symp¬ 
toms were those of prostatic obstruction which had been overcome by means 

W.8 
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for the first few days following the operation, the eosinophil count came drnra 
because of stimulation of the adrenal associated with the operative procedure. It 
then went back to the original values. On the twentieth day, ten days after the 
castration, he was given 100 mg. testosterone propionate intramuscularly daily. 
There was some lowering of the eosinophil count but not markedly so. He 
continued to feel fine and he did not realize that we were giving him anything 
more than saline intramuscularly. Ten days later, 20 days after the castration, 
he was placed on stilbestrol therapy and again there was no objective change 
during the period that he was followed, either in the tumor itself or subjectively. 

Contrast this with the figure 8 of patient W. B., aged 73. He had carcinoma 
of the prostate with metastases, and was feeling good when he entered the 
hospital. His only complaint was that of bladder neck obstruction which was 
overcome with an indwelling catheter. He was given 100 mg. stilbestrol daily 
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Fig. 9 

during the first 20 days in the hospital. He had been on stilbestrol pdoi to ® 
mission to the hospital. His eosinophil count was high, higher than that usua ^3 
seen in normal individuals. The cause of this I do not know. On the twen ie 
day and for the next 5 days, testosterone propionate, 100 mg. intramuscu 
was given. Within 24 hours he had a great deal of pain and at the same i 
showed marked clinical deterioration. The eosinophil count went down iapi ^ 
from a previous count of 1200 to 800 and two or three days latei was cow a 
400. It jumped back and he improved when the testosterone was discon i 
and the stilbestrol re-instituted. . _ 9 

Another patient who is of interest in this respect is illustrated m Sc q 
and 10. G. P., aged 60, is a patient w'ho had had an orchiectomy' 1 year P 1 
this admission to the hospital. He entered the hospital urinating qui e 
factorily but having pain due to bony metastases. Large doses of stl e ®* timie d 
mg. daily') produced subjective improvement. Medication was ns 
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and for 35 days no medication was given. During this period he continued to 
feel well. He was then given two doses of 25 mg. testosterone propionate intra¬ 
muscularly. There was tremendous clinical deterioration, pain returned and it 
appeared that he was going to die. The testosterone was discontinued and he was 
placed on large doses of stilbestrol (300 mg. daily). He improved somewhat 
but had to be given supportive and parental therapy. During the recuperath e 
period the first eosinophil count was carried out. It was very low and remained 
very low for the following 30 days. It then steadily improved, going back up to 
normal and during this period of improvement in the eosinophil count he sub¬ 
jectively and objectively improved tremendously, even though he was on no 

Ersncc^.'S/c-"* - " Eccd t*Vs J 



medication. Following this rise in eosinophil count and clinical improvement 
the patient was given ACTH, 25 mg. every 6 hours for S doses. The patient was 
observed hourly. The clinical status improved after S hours. The eosinophil 
count gradually decreased showing adrenal cortical stimulation. This would seem 
to indicate that in a patient whose carcinoma is known to be sensitive to testos¬ 
terone propionate adrenal cortical stimulation by ACTH did not produce a 
SU T '* ance ac ted upon the carcinoma like testosterone propionate had. 
e explanation of the phenomena described above is not yet at hand. Is the 
etenoration of the patient’s condition which occurs in some cases where testos- 
e ™ ne associated with the production of increased adrenal activity 
n c m turn produces an eosinopenia? Is the eosinopenia a purely coincidental 
p enomenon. Whj do not all patients react in a similar manner? Is it possible 
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to tell beforehand who will or will not react in a detrimental manner to testos¬ 
terone? What is the underlying reason for the variation in reaction of the carci¬ 
noma of the prostate to such substances as progesterone and pregneninolone? 

Rusche’s findings that those patients who received regional x-ray therapy 
plus endocrine treatment did better than those with endocrine treatment alone, 
may indicate that such radiation made the tumor cells more responsive to hor¬ 
monal treatment. It also would be of interest to know whether or not x-ray 
treatment to the pituitary or adrenal would prevent a deterioration seen with 
testosterone. 


SUMMARY 


An analysis of a series of 854 patients with carcinoma of the prostate followed 
for 5 years or more, a partial review of the literature and a study of individual 
patients given unusual types of treatment would suggest the following outline 
for the treatment of patients with carcinoma of the prostate: 

1) In those patients in whom the carcinoma is limited to the prostate, total 
prostatectomy should be considered in those under the age of 70. 

2 ) Where the lesion has extended beyond the prostate and become inoperable, 
the problems are relief of bladder neck obstruction and endocrine control of the 
neoplasm. In our series the procedures of choice and necessity for relief of the 
bladder neck obstruction were transurethral resection and suprapubic 
cystostonry. 

3) Endocrine control of the neoplasm presents many fascinating and unsolved 
problems. The results of this study would seem to indicate: 

a) That castration should be part of endocrine control in the majority o 
cases. 

b) That stilbestrol therapy should be reserved for later treatment when the 
patient begins to have evidences of pain and other deteriorating changes iather 
than when he is first seen. In other words, it should be reserved for the relapse. 
A satisfactory dosage may vary from 1 mg. to 1000 mg. a day. 

c) There was no evidence of a difference in response to stilbestrol therapy 
based upon the presence or absence of metastasis or the histological grade o 
the neoplasm. 

d) That endocrine control of carcinoma of the prostate is not simply a question 
of neutralization of androgen by estrogen. Variations in response to the adnunis 
tration of testosterone in several patients are reported here. It is of m ere 
that in those cases where clinical deterioration occurred as a result of testosterone 
administration, eosinopenia occurred. The explanation of this phenomenon 
not known. However, it may be very well an evidence of extreme adrenal s imi 
lation. The question raised is, whether or not the eosinophil count can e 

as one of the indices of activity of the tumor in much the same nay as 
serum acid phosphatase activity can be used in some cases. 
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NEEDLE BIOPSY OF THE PROSTATE: A NEW NEEDLE 
BIOPSY INSTRUMENT 

W. F. MELICK 

From the Department of Urology, St. Louis Universily School of Medicine, 

St. Louis, Mo. 

The chief difficulty in the treatment of prostatic carcinoma seems to be its 
early recognition. The typical late case with a fixed, hard, irregular prostatic 
gland offers no diagnostic problem, but it is also beyond the hope of cure by 
any available treatment. 

It is becoming more evident, by the growing list of reported cures, that early 
prostatic carcinoma can be successfully eradicated by radical removal, either by 
the retropubic or perineal route. Unless careful rectal examinations are made 
by all physicians who do routine physical examinations on male patients, it is 
true that one cannot hope to increase his percentage of prostatic carcinoma 
cases in which the patients are seen early enough for hope of cure through radical 
surgery. 

One cannot deny, of course, that when a suspicous induration is present, 
a biopsy should be obtained. It is also common knowledge, however, that the 
vast majority of urologists do not practice routine open perineal biopsy. Perineal 
exposure and frozen section biopsy do have two rather major disadvantages 
as routine procedures. First, and of decidedly less importance, if the report is 
benign, one hesitates to procede with a routine perineal enucleation because 
of the higher incidence of incontinence and prolonged hospitalization. Secondly 
and more serious, is the inability of the surgeon and pathologist to decide m 
every case from the frozen section alone whether or not the tissue is carcinoma. 

A needle biopsy permits microscopic examination of routinely hxed and 
stained slides with a more positive diagnosis. It is also a simple procedure" " C1 
later permits any type of prostatic surgery which the operator may select 
One great disadvantage exists, which is if the exact nodule is not biopsied, one 
may miss a carcinoma. Having tried most, if not all, of the existing needles "i i 
indifferent success, the following needle was devised. 

The outer sheath (fig. 1) contains a trocar point and a fenestra with a siarp 
edge as in the cold punch type of resectoscope. The inner sheath (fig- 1) canies 
a replaceable cutting blade, which permits ready replacement with a s ' ar 
knife at all times. When closed, the knife blade occludes the fenestin ( g- > 
and the position of the fenestra is marked by a knob on the collar of the on cr 

sheath (fig. 1). . , j 

General anesthesia has been used because the better relaxation permits caic ^ 
palpation and accurate removal of small suspicious nodules. I he paticn 
placed in lithotomy position and prepared and draped. One finger is in * el ^ 
into the rectum, the nodule identified, and a stab wound made tlnoUjG ^ 
skin just above the anus on the side of the nodule. The assembled neec e is 
carefully inserted between the rectum and prostate. When the needle is J u( 
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to be in proper position, the obturator is withdrawn so that the fenestra can 
be palpated. If it is under the nodule, the needle is rotated 180 degrees, and the 
nodule engaged, using the rectal finger as a fulcrum. The knife is then pushed 
forward with a rotary motion and the needle withdrawn. Because of the more 
than adequate size of the specimen, brisk bleeding is sometimes encountered 
on withdrawal, but this has always been easy to control with simple perineal 
pressure for a few minutes. In several instances of younger individuals with small 
fibrotic prostates, the bladder has been inadvertantly punctured and urine 
has run out of the needle. No untoward reactions have been seen in such cases. 
Figure 2 shows a typical specimen removed by the needle which proved to be 
carcinoma of the prostate on section. Figure 3 shows the microscopic appearance; 
the diagnosis is made certain by the appearance of perineural invasion. 

The following 4 cases are reported briefly to illustrate the value of the needle 
biopsy. 


8 


/I cm vi 

Fig. 4. Gross specimen removed by needle biopsy instrument 
CASE ABSTRACTS 

G. H., a 65 year old white man, stated that he had been examined by another 
urologist who told him that he had prostatic calculi. Rectal examination dis¬ 
closed a suspicious nodule in the right half of the posterior lobe. He had ha 
no backache and no weight loss. Cystoscopy and metastatic x-ray series vere 
negative for invasion or metastases. Blood alkaline and acid phosphatase e 
terminations were normal. Needle biopsy (figs. 2 and 3) was positive for car 
cinoma. Radical retropubic prostatectomy was carried out and operable car 
cinoma found. , 

J. W., a 67 year old white man, had a suspicious prostate. Cystoscopy 
no fixation. Metastatic x-raj^ series were negative for metastases. He ha n 
no weight loss or backache. Blood alkaline and acid phosphatase were noinifl- 
Needle biopsy was reported as carcinoma. Radical retropubic prostatectomy 
was performed. . . 

C. B., a 60 year old white man, was seen for routine examination. A suspicion 
nodule was palpable. Needle biopsy was positive for carcinoma, hletas 
x-ray series were negative for metastases. He had no symptoms. Blood a 1 
and acid phosphatase determinations were normal. Radical perineal pi os a rc 
omy was done. . . . , c j e . 

N. W., a 78 year old white man, was seen because of back pam ^iivdine 
monstrable metastases on x-ray. He had no other symrptoms and bloo a 
and acid phosphatase determinations were normal. The prostate [ 

not fixed, but of suspicious consistency. Needle biopsy showed caicn 
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Because of the patient’s age and severe back pain, radical removal was not done; 
his symptoms are being relieved on stilbesterol. 

discussion' 

Some experience is necessary to get adequate pieces of prostate with the 
described needle. In my first cases I frequently did not get prostatic tissue, or 
I am sure, at least did not get it from the suspected area of the gland. ^\ith 
practice my percentage of needle biopsies has shown a marked rise on the number 
of carcinomas found. I caimot emphasize too strongly that while a positive 
needle biopsy permits early radical surgery, a negative biopsy certainly does 
not rule out carcinoma. Tliis is the inherent, defect in all needle biopsy procedures. 
In such cases of negative needle biopsy, the only safe and sensible course is to 
do perineal exposure and biopsy. It might also be mentioned that in the cases 
who had needle biopsy and later subjected to radical surgery no difficulty was 
encountered at the site of the biopsy. Although bleeding in several cases was 
profuse from the stab wound in the skin, no evidence of reaction could be found 
at the time of surgery. 

SUMMARY 

A new needle for perineal prostatic biopsy has been presented. 

The pieces of tissue secured have been adequate to prove the clinical suspicion 
of early prostatic carcinoma in manv cases. 

Like all needle biopsy procedures, if the biopsy is negative, it does not neces¬ 
sarily rule out carcinoma. 

I wish to express my appreciation to the American Cystoscope Makers, Inc. 
who made the needle for me. 

•55-9 A. Grand Arc.. SI. Louis. J lo. 
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OSTEITIS PUBIS 


IIENRY MORTENSEN 

From the Urological Department St. Vincent’s Hospital, Melbourne, Australia 

Beer who first recorded in the English language (1924) the condition now re¬ 
ferred to as osteitis pubis, stated: “During the last dozen years following supra¬ 
pubic operations on the bladder we have repeatedly observed a curious and 
painful complication of periostitis” and again, “It is surely a rare complication 
although we have seen every year one or more cases during the past twelve years." 

I have believed for some time that this complication of lower urinary tract 
surgery is far more common than one would be led to believe by the literature. 
My reason for presenting this paper to you today is to record a large series of 
cases presenting this distressing complication. As a result of a questionnaire 
addressed to my urological colleagues in Australia and New Zealand, some 
forty-four eases have been collected from the practices of 1G out of 37 urologists 
who answered the questionnaire. Of these, 7 cases occurred in my own practice. 

Prior to 1947, practically all cases were reported as occurring after the second 
stage of a two-stage suprapubic prostatectomy. Since that date the cases pre¬ 
senting this complication have become more protean in their nature. In the 
cases here recorded, 5 occurred after cystectomy either partial or total, 29 
after retropubic prostatectomy, 5 after suprapubic prostatectomy, 3 after trans¬ 
urethral prostatectomy, 1 after external urethrotomy and 1 after rupture of the 
posterior urethra, both these last 2 cases in association with suprapubic cystot¬ 
omy (table 1). 

Perhaps the main interest lies in the occurrence of osteitis pubis aftei t ie 
use of the retropubic route of approach to the prostate as elaborated in recent 
years by Terence Millin, Though comparatively rare in the experience of t> e 
originator of the operation, his latest statistics being 9 cases in 1,100 retiopu 'c 
prostatectomies, its incidence in a high percentage of prostatectomies perfoime^ 
by this route has led various urologists to view the procedure with concern an 
in some instances to abandon it. Moore reports S cases occurring in the ire 
Go prostatectomies done by this method and in the cases here presented it is 
noted that Go per cent followed on this operation, one urologist repoiting D c 
occurrence of 7 cases of osteitis pubis following on 200 cases of retropubic P'°- 
tatectomy. In this series, apart from one case diagnosed in 1934, no case 
seen prior to 1944. 

The clinical picture may be mild or severe, symptoms beginning fi° m ^ 
2S days after the relative operation. The onset may be delayed for upvai s 
4 months as in 1 case in this series. The severe cases appear to predomina c 


numbers. , nfelv 

The clinical and radiological features of the disease have been a eqt • • 

dealt with in previous reports. To summarize however, pain is the outstanc i 
Read at annual meeting, American Urological Association, Washington, D. C., • 
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symptom beginning in the midline and associated with great tenderness on 
pressure over the symphyseal region. With extension to the rami of the pubes, 
pain is complained of in the inguinal regions, on both sides and the upper medial 
aspect of the thkh. Later the ischia become involved with pain in the perineum 
and the buttocks' The muscles attached to the affected bones become spasmodic, 
any movement of the pelvb causing contractions which are excruciatingly 
painful Micturition becomes painful particularly at the end of the act and 
because of the contraction of the levatores ani muscles and the use of the bed- 
pan. defecation becomes a misery. The most obvious spasm is that Oi the ad¬ 
ductor muscles and the patient lies in bed in gross fear oi any mot ement. This is 
a pathognomic picture hardly comparable with that seen with any other condition 
in the bodv. The dramatic symptom complex may persist for many weeks or 
some months, and in practically all cases little alleviation is produced by any 
therapeutic measure. With the passage of the hyperacute stage the act of walking 
or sitting may be painful as long as 12 months. In the milder cases the symptoms 
are far less severe and their duration shorter. 


T XBLE 1 



C: f « 

Ostcctomy. partial o" complete 

5 cases 

Retropubic prostatectomy 

29 cases 

Suprapubic prosrat^ciomv 

5 cases 

Transurethral prostatectomv 

3 cases 

Externa! urethrotomv 

1 case 

Rupture of the prostatic urethra 

. . 1 case 


44 cases 


The earliest radiological changes may be seen about the third week. They occur 
in the symphysis pubis where a motheaten appearance of the cartilage and the 
adjacent portions of the pubes may be seen. The brunt of the disease at this 
stage anects this joint, the cartilage disappearing and the pubic bones being 
splayed out up to 1.5 cm. With the progress of the disease areas of rarefaction 
are seen in both rami of the pubes on each side and in the severe cases similar 
changes are noted in the ischia. Evidence of lifting and fraying of the periosteum 
is seen particularly in relationship to the muscular attachments. With retrogres¬ 
sion recalciScation takes place, even though symptoms may be still present, and 
alter a period oi months complete bony restitution will occur. In the symphyseal 
region bony ankylosis ensues, while in the region of their attachments large 
masses oj bone will extend into the muscles particularly the adductor group. 
Xo setpiestrae have been reported. Abscess formation has been noted on occasion, 
Jin each oi the recorded collections of pus has been very small. 5-10 cm. Xo 
abscess formation occurred in these 44 cases. 

Xo treatment offers any certainty of either cure or amelioration of the svmp- 
tom>. In the eases here recorded some relief of symptoms was obtained by chemo- 
taerapy in two cases, and in one rapid relief followed the exhibition of vit amin 
" n l ^ e °'her cases the routine measures of chemotherapy, vita min theraov. 
lot erapj. diathermy and radiant heat were tried without siEmificant result. 


414 


HENRY MORTENSEN 


ETIOLOGY AND PATHOLOGY 

The greatest interest of osteitis pubis lies in its pathological nature and the 
relationship of this to its etiology. Various features of this unusual disease re¬ 
quire adequate explanation. 

1) Osteitis follows on operations involving the opening of the bladder. Ex¬ 
ceptions are recorded as following transurethral resection. In the two cases 
mentioned by Bruskewitz and Ewell, both gave a history of severe bleeding in 
the anterior region of the bladder neck requiring an excessive degree of coagula¬ 
tion for hemostasis. In a female these observers record a further unusual case 
following on the remox r al of a stone from the lower end of the ureter. In this pres¬ 
ent series all 3 of the cases of transurethral resection which were followed by 
osteitis pubis required cystotomy' in their aftercare, because of hemorrhage, 
extravasation or perivesical abscess respectively'. That the condition is related 
to the opening of the prevesical space is strongly' suggested by' the great number 
of cases following on retropubic prostatectomy'. It is difficult to reconcile this 
with the earlier occurrence of the complication after the second stage of a two- 
stage supropubic prostatectomy'. One would expect that the prevesical space 
would be sealed off after the preliminary cystotomy' and that with a correctly 
placed abdominal incision and a tube inserted into the highest point of the bladder 
that there would be little chance in the second stage, of trauma to the pubes or 
opening up of the prevesical space. 

An odd case has been reported where there was no drainage of urine involved, 
such as the case after confinement, of Soderlund (cited by' Wilensky), and that 
on a similar basis mentioned by Millin, but available details are insufficient for 
comment to be made. 

2) Osteitis pubis is a comparatively new disease. Twenty-six cases had been 
recorded in the literature up to 1941, twelve of them by' Edwin Beer. That the 
condition could have passed unobserved prior to this is most unlikely' since mo4 
cases follow the severe pattern and the pain and disability' are such that radio 
logical investigation would inevitably have been carried out and the obuous 
changes discovered. My' own experience has followed closely' on that of most 
other observers. In consultation with a surgical colleague in 1944, I had seen 
case following on suprapubic prostatectomy'. It was not until January' 1948, t a 
I suffered this complication in my r own surgical practice and within a mon i 
cases had been diagnosed. It is remarkable that many' urologists with an cxpen 
ence of thousands of cases of pelvic surgery' involving the opening of the b ac e 
have gone through their urological life without seeing one case, while ot er= 
with similar experience are now confronted with a spate of them. In the scare 
for an explanation for this recent occurrence it was early' suggested that t e Uj- 
of chemotherapeutic powders in the wound (a procedure of recent origin) ml c 
provide the cause. From a theoretical point of view this could produce rap' 
healing of the superficial lay'ers of the wound and cause infection to be pen n 
in the depths. This theory' is disproved by' the fact that in this series os ei^ 
pubis occurred in 50 per cent of the cases in the practice of surgeons who c o 
use any powder in their postoperative toilet of wounds. 
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3) The third factor still unsatisfactorily explained is the delay of onset from 
15 days to very much longer periods, the onset being associated with a mild 
degree of pyrexia but with no gross fever or constitutional signs. The intensity 
of pain and disability is not comparable to similar lesions in other parts of the 
bony skeleton. The degree of pain is characteristic of cartilaginous involvement 
in joints. In an acute gonorrheal joint the pain is pathognomically intense and 
here the brunt of the pathological changes falls on the cartilage. 

4) The fourth unusual feature is the evidence of bony changes with a pri¬ 
mary affection of the symphysis, a tendency to bilateral involvement of the 
other bones of the pelvis associated with gross rarefaction and complete reconsti¬ 
tution of the bony structure following on cure of this self-limited disease. 

5) The almost complete lack of response to all therapeutic procedures in a 
disease that proceeds to resolution is anomalous and rarely seen in other con¬ 
ditions. 

Approaching the problem from the appearances presented radiologicallv the 
characteristic early finding is that of rarefaction. The rapid onset of decalcifica¬ 
tion in a bone demands the presence of marked hyperemia. This may rise from 
three main causes: a) infection within the bone, b) infection adjacent to the 
bone, and c) interference with the nervous supply of the blood vessels to the 
bone. Rarely is it possible for vitamin or hormonal upsets to produce a similar 
condition. The suggestion of Beach that all of these cases occur as a result of a 
"septic spill of urine” is an obvious one considering the operative factors preced¬ 
ing the complication. He envisages a gross infection of the prevesical space, 
stating “this clinical entity is dependent on an accumulation of urine or septic 
material behind the pubes overspreading the nutrient foramen.” It is hard to 
believe that infection could be present in soft tissues and yet no clinical evidence 
of such be consistently present. In a very few cases in my series was there any 
record of soft tissue involvement. He further suggests closure of the bladder and 
lack of adequate drainage as predominant factors, but surely again infection in 
the prevesical space with its abdominal cellulitis and constitutional disturbance 
would be recorded prior to the 15-28 days that osteitis generally takes to evi¬ 
dence itself. In most of the cases osteitis pubis appeared in the presence of a 
sound!}' healed abdominal wall. That an inflammatory origin for the lesion is 
suggested bj’ the intensity of the pain and the amount of destruction of tissue is 
not denied. One would however, expect as in other bony infections associated 
vith marked pain a gross amount of constitutional disturbance with greater 
temperature rise. Further, one queries why an inflammatory lesion should be 
pie ominantly bilateral and slowly and symmetrical!}' progressive. Man}' writers 
ia ' e suggested trauma as the main etiological factor. Beer suggested that direct 
trauma b} the pressure of retractors or drainage tubes or periosteal injury from 
ami sion of the fibres of attachment of the rectus muscle may provide the cause, 
virz ( . 4/) described three factors which may be responsible: 1) The deliberate 
opemng of the prevesical space; 2) avulsion of the fibres of the rectus muscle or 
me tuo layers of the transversalis fascia attached to the pubic bone; 3) rup- 
uie ot the puboprostatic ligaments in the process of enucleation of the prostate. 
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Added to these with the increase in popularity of the retropubic operation, 
the possibility of a needle prick of the periosteum has been suggested. This com¬ 
plication, however, has occurred hi the practice of surgeons who never use 
anterior retractors in the wound, who always insert their drainage tubes in the 
upper angle of the wound, who feel certain that gentleness in handling of the 
rectus muscle or transversalis fascia precludes any damage to these structures 
and who do not tear the prostate out of its capsule. It has been suggested that 
perhaps this condition arises from damage to the nutrient vessel of the pubis. 
Pathologically this tenet is insecure since necrosis and sclerosis of bone would 
result with few or none of the clinical signs and symptoms of osteitis pubis. 

Wheeler (1941) rejected the inflammatoiy theoiy as a result of his failure in 
a series of experiments on animals to infect the pubis or periosteum with over¬ 
infected urine. He preferred to ally the condition with that interesting complica¬ 
tion of trauma to the extremities known as Sudeck’s post-traumatic atrophy. 
Bruskewitz and Ewell (1949) also favor this explanation. At a varying period 
of time after even a slight injuiy the patient presents a typical syrndrome. Com¬ 
plaint is made of marked pain out of all^proportion to that suffered with the 
original injury and unrelieved by immobilization. With this are associated trophic 
changes in the limb distal to the injuiy: edema and blueness of the hand and 
foot. The bones in the vicinity showed marked spotty osteoporosis. Following 
on this there is gradual destruction of cartilage which may eventually lead to a 
fusion of joints and a useless extremity when recalcification eventually occurs. 
The cause of this condition is accepted as being due to interference with the nerve 
supply to the blood vessels of the part producing gross hyperemia and a conse¬ 
quent washing out of the calcium of the bones. Improvement has been achieve 
from the operation of periarterial sympathectomy. 

The inexplicable onset, the prominence of pain as a clinical feature and the 
gross osteoporosis suggest a similarity between it and osteitis pubis. Howeier, 
the two conditions do not correspond accurately'. The pain of Sudeck’s atropi) 
is not relieved by rest, rather any form of fixation increases it. On the other 
hand, in osteitis pubis the emphasis is on acute distress on attempt at movemen , 
and avoidance of this appears to produce amelioration of the pain. Secondly no 
trophic changes are seen over the pubes in the soft tissues. This may' of couise ^ 
relative to the thickness of the tissues and the distribution of the arterial supp )!> • 
Further the pain of Sudeck’s atrophy' is relieved by' radiotherapy even thou 0 > 


this treatment bears no relation to the course of the disease. 

Two cases of Millin’s series have exhibited similar radiological changes in 
the vertebral column to those in the pubes. This has led him to suggest t rat 
condition develops in some way' through the pelvic veins associated as t iey 
with the vertebral series. Batson (1940) demonstrated in his work on the ienou^ 
system of the pelvis and its relationship to metastases in prostatic carcinoma ^ 
if a thin medium were injected into the dorsal vein of the penis a spieac ' 
seen to the ilium, to the veins of the pelvic girdle, to the veins of the rer e) ^ 
sy'stem even to the sinuses of the skull. Millin has suggested a venous sprea 
infection by' this route as an explanation of this occurrence. 
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In conclusion, it is stressed that osteitis pubis is an increasingly common 
complication of operations on the lower urinary tract. It is believed that the 
actual pathology remains unsolved, all the various theories evolved being inade¬ 
quate in their explanation. As the condition, in the vast majority of eases, 
appears in association with the opening of the bladder early cam should be taken 
to avoid any of the possible factors that have been mentioned as causative ele¬ 
ments until the exact etiology is understood. 

3d Collins Si.. Melbourne. Australia 
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OSTEITIS PUBIS: ITS ETIOLOGY AND PATHOLOGY 

LAWRENCE L. LAVALLE and PRANK C. HAMM 
From the Urological Service of the Brooklyn Hospital, Brooklyn, N. Y. 

Osteitis pubis is no longer a rare complication of suprapubic prostatic surgery. 
In 1945, Maurice Muschat, in a comprehensive study of the literature, was able 
to discover but 25 cases including the original cases of Edwin Beer. Since that 
time, Kirz reported 10 cases, we reported 7, Vest reported 7, and Moore 8, 
Beach reported 7, and Mortensen 38, among others. Why the increased incidence 
of this disease? Was it previously unrecognized? One could hardly fail to over¬ 
look this complication as the patient is totally incapacitated for a long time and 
the psychic trauma is apparent. Has the retropubic method of enucleation of 
the prostate gland as popularized by Millin been a factor? We believe not. lie 
believe that our pathological and bacteriological investigations shed some light 
on the etiology of this disease. This paper will disclose the biopsy findings of 
3 patients who were in the acute stage of osteitis pubis. 

Osteitis pubis is known under a large variety of names, yet. it is a very dis¬ 
tinct clinical entity which follows a definite course and presents clear cut clinical 
and roentgenological features. It has been called periostitis pubis, osteochondritis 
pubis, panosteitis pubis and osteoporosis of the pelvic bones or the acute bone 
atrophy of Sudeck. Sudeck’s atrophy is not an infectious process. Our studies 
show that osteitis pubis is a chronic inflammatory disease. Wheeler in 19M 
could not reproduce the disease in rabbits by injecting sterile urine under the 
periosteum, by injecting urine infected with Staphylococcus hemolyticus aureus, 
by trauma to the periosteum or by the combination of trauma to the space of 
Retzius and the injection of infected urine. He concluded then that the disease 
commonly known as osteitis pubis was noninflammatory, nontraumatic, an 
that it should be called a Sudeck’s atrophy of the anterior pelvic girdle. Cohen 
in 1946 agreed with the concept of an aseptic process of the Sudeck’s atiopp 
variety because it failed to respond to chemotherapy. In 1947, Bruskewitz an 
Ewell agreed with Wheeler and Cohen that the condition is an acute bone 
atrophy. Our studies show that the complication is a chronic inflammatory IS 
ease of the bone, cartilage and periosteum of the pelvic girdle and is of bac cun 
origin. We believe that the name osteitis pubis should be retained as it fan > 
describes the inflammatory nature and location of this disease. 

This paper concerns itself with the pathological and bacteriological fine mg. 
in 3 cases, all of which followed retropubic prostatectomy, and with the autopsj 
study of a healed case, that of a man who died 18 months later of another isca ^ 
In the 3 cases in which tissue was obtained, a clinical diagnosis of osteitis P u 
was made and confirmed by the roentgenological findings. The biopsy ma C1 ^ 
was obtained in the following way. An incision was made over the sympb®^ 
pubis and carried down through the skin, subcutaneous fat and fascia °' n 

the periosteum of the symphysis. A deep wedge of the periosteum, carti age a 

. /a 30, 
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bone of the anterior portion of the pelvic girdle was taken either by a scalpel or 
by a chisel and hammer. Half of the tissue was put aside for studies m the De¬ 
partment of Pathology, and the remainder was given to the Bacteriology Depart¬ 
ment for aerobic and anaerobic cultures. Certain findings were noted in each 
case. Between the skin and periosteum no disease was found. There was no 
fluctuation, edema, induration or necrosis. The periosteum in each case was 
white and glistening and appeared normal. However, immediately upon cutting 
into the periosteum it was evident that we were treating with soft, spongy material 
on which some masses of granulation tissue were interspersed. A small amount 
of thick, grayish material was also recognized in the bony substance. 

In each of the cases an abundant growth of Pseudomonas aeruginosa was 
found. In one case, in addition to Pseudomonas, the Proteus vulgaris was cultured 
out as a mixed infection. Xo growth could be obtained from any of the anaerobic 
cultures in 3 days. However, after transplanting some of this material on aerobic 
cultures a growth of gram-negative rods was re-obtained. Hence, in 2 cases a 
pure culture of Pseudomonas aeruginosa was obtained and in the third patient a 
mixed infection of Pseudomonas aeruginosa and Proteus xulgaris existed. 

The material submitted for culture was in the form of soft spongy tissue, and 
was planted routinely on blood plates, agar slants, beef heart broth, brain beef 
heart broth and blood serum media. Cultures grown under aerobic conditions 
showed gram negative rods. O.G by 1.5 microns long occurring singly, in pairs, 
and in short chains. Slight motility was observed. Colonies on agar were large 
spreading, grayish with dark centers and translucent with an irregular edge. 
The growth was abundant and the medium turned green. On blood plates the 
growth was abundant and produced hemolysis. The broth showed marked 
turbidity with a thick pellicle and heavy sediment. On blood serum media good 
growth was obtained with greenish color and partial digestion of the media. All 
the cultures had a marked odor of trimethylamine. The green pigment "pyocva- 
nin could be extracted with chloroform and with water. These characteristics 
are those of Pseudomonas aeruginosa. 

Cultures in one case (R. A .) showed besides the Pseudomonas aeruginosa 
another type of gram-negative organism. 1.0 by 2.5 microns long occurrins in 
pairs and long chains. On agar the colonies were opaque, grav and spreading. 
Broth showed marked turbidity with a thin pellicle having a putrefactive odor. 
On Khgler s iron agar it produced hydrogen sulfide. The gram negative staining 
rods were pleomorphic and the organisms in drop preparation showed good 
motility. This organism was. therefore, identified as Proteus vulgaris. Both 
organisms are common habitants of the normal skin particularly in the hairy 
areas. Dr. Louis Xerb. head of the Bacteriology Department of the Brooklyn 
Hospital, made the studies on the biopsy material. 

Meleney states in his recent Treatise of Surgical Infection (p. 223) that “the 

seudomona is of interest to the surgeon chiefly because of its frequenev as a 
contaminant of surgical wounds. Only rarely is it found to produce evidence of 
pat logenicity. Such infections generally occur in debilitated individuals." Medi- 

t j wc * enol °2 ists have been accustomed to refer to this organism as a member 
° the -'ocyaneus group, taking the name from the long-known tvpe species. 
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Bacillus pyocyaneus, or bacillus of blue pus. They are widely distributed in 
nature, being found in water, soil, and intestinal contents of man and animal. 
Although the Pyocyaneus is one of the less virulent pathogenic bacteria in man, 
it has been found in suppurative lesions of the body. Often, it is a mere secondary 
invader in the wake of another inciter, but occasionally it is found as the pri¬ 
mary cause of inflammation. Thus, Pyocyaneus has been found as the cause of 
otitis media and diarrhea in children. It has been cultivated from the spleen at 
autopsy from a case of general sepsis following mastoid operation. It has been 
found in pericardial exudate and in pus from liver abscess. The Pyocyaneus has 
been found in prostatic abscesses and in pyelonephritis. This organism produces 
both an endotoxin and an exotoxin. While the true exotoxin of Pyocyaneus is 
like that of diphtheria and tetanus, it never approaches the strength of the 
diphtheria and tetanus exotoxin. 

The primary pathogenicity of Proteus vulgaris is slight, but as a secondary 
invader of infected wounds, mucous membranes and cavities of the body it 
plays a role of considerable importance. In cystitis and pyelitis associated with 
urinary calculi or following obstruction of the urinary tract, Proteus vulgaris is 
often present and appears to be in part responsible for the pathological effects. 

PATHOLOGY 

Dr. J. Arnold deVeer reported that the tissue was distorted by fibrosis and 
presented subacute chronic inflammation involving the periosteum, bone an 
cartilage. Several nerves with advanced degenerative changes and proliferation 

of sheath cells were seen. The inflammatory infiltration included plasma cells an 

eosinophils in large numbers. No suppuration was seen, but the entire process 
suggested infection of low virulence and of long standing. 


CLINICAL DIAGNOSIS 

Three to seven weeks after a prostatectomy when the patient is at home and 
walking about, he is suddenly seized with pain over 1 the symplrysis pubis. In a 
few days the pain becomes excruciating and involves one or both pubic ramn 
The patient experiences great difficulty in locomotion because of pain along ' c 
inner aspect of the thighs caused by spasmodic contractions of the actuc 
magnus. There is no swelling or redness in the pubic region, but tenderness o\ 
this area is exquisite. X-ray corroboration is not obtained until four to m 
weeks after the prostatectomy. A low-grade febrile reaction, a moderate eu ^ 
cytosis, polycytosis and secondary anemia are generally present. The c inic^ 
aspects of these cases are presented with a minimum of details. The majoi 
cerns of this paper are with the bacteriologic and pathologic features o os ei^ 
pubis. The disease does not respond to the present day chemotherapy' ^ ^ 
antibiotic agents. It is a self-limiting disease with complete recovery in t wee 
nine months. 

CASE REPORTS 

Case 1. R. V., aged 72, underwent retropubic prostatectomy on 
26, 1948. The pathological diagnosis was carcinoma of the prostate. > > m P 
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of osteitis pubis began 5 weeks after operation. X-ray evidence was positive on 
February 16,1949. Biopsy was done 12 weeks after the original operation. Culture 
of biopsy material revealed Pseudomonas aeruginosa and Bacillus proteus. 
Pathologic report of microscopic study of the biopsy material revealed that 
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Case 2. W. C., aged 68, underwent retropubic prostatectomy on May 28, 
1948. The pathologic diagnosis was benign prostatic hypertrophy. Symptoms of 
osteitis pubis began on June 23, 1948, and x-ray corroboration was obtained on 
July 16, 1948. Biopsy of the symphysis pubis was done on July 22, 1918, or 8 
weeks after the prostatectomy. Microscopic sections revealed chronic inflamma¬ 
tion of bone, cartilage, and periosteum. Bacteriological studies of the submitted 
material revealed a growth of Pseudomonas aeruginosa in pure culture. See 
figure 1, B. 

Case 3. G. McD., aged 60, underwent retropubic prostatectomy performed on 
November 10, 1948. The pathological diagnosis was benign prostatic hyper¬ 
trophy. On February 2, 1949, the patient began to have pain over the left pubic 
rami and adductor spasm which interfered with his ability to walk or move in 
bed. X-ray evidence of osteitis pubis was noted 1 week later and a biopsy of the 
left pubic bone was done on February 11, 1949. Pathological examination re¬ 
vealed that the bone was spongy and very friable. The tissue was distorted by 
fibrosis and subacute inflammatory infiltration. Several nerves revealed advanced 
degenerative change with proliferation of sheath cells. The bacteriological studies 
revealed Pseudomonas aeruginosa in pure culture. See figure 1, C. 

Case 4■ P- F. was aged 72. His early course was discussed in a previous paper. 
On December 21, 1947, a one stage suprapubic prostatectomy was performed. 
The diagnosis was benign prostatic hypertrophy. Symptoms of osteitis pubis 
began 5 weeks later with complete recovery in 3 months. The patient returned 
to the hospital on January 3, 1949, with a fulminating tetanus infection of a leg 
varicose ulcer. Death occurred on January 5,1949. At autopsy, the major portion 
of the prostate gland was absent as a result of surgery. There were dense a 
hesions at the prevesical bed which anchored the bladder to the symphysis. T e 
decalcified pubic bones on microscopic section revealed thickened fibrotre pen 
osteum and granulation tissue within the marrow spaces. See figure 1, 11- 


prevention 

Meticulous care in the preparation of the skin for operation is necessary 
rid the genital area of these organisms of so-called low pathogenicity, 
realized that complete sterilization of the skin in actual practice is virtua } 
impossible and that asepsis is a relative term. The preparation of the pa ien 
for prostatic surgery since the discovery of these pathological and bacterio ogic. 
findings has consisted of a hot, soapy shower or bath the night before opera ion 
On the operating table, a 5 minute scrub using green soap to the lower a 0 ^ 

scrotum, penis and thighs is done. The suds are removed with sterile " a ' e i, 
skin then dried, and followed with ethyl ether. Only after the latter step is a 
is the regular tincture of merthiolate preparation of the skin for the ,,1C]S 
made. 


DISCUSSION 

Since 1945, we harm studied 11 cases of osteitis pubis and for the last S 
or since the institution of the above skin preparation, we have enjoyed t e 
respite from osteitis pubis and we hope that this meticulous skin prepav 
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will solve our problem and spare our patients of this most distressing complica¬ 
tion. ... . 

We believe that this stud}' represents the first bacteriological investigation of 

the diseased portion of the symphysis and pubic rami. We, ourselves, intend to 
perform no more biopsies as the healing time required for the closure of these 
sinuses has run between 4 and 6 weeks which has caused additional discomfort 
to the patient and a prolonged hospital stay. 

SUMMARY AND CONCLUSIONS 

Osteitis pubis is true inflammatory disease of the anterior pelvic girdle and 
not a sterile necrosis of bone as in Sudeck’s atrophy. In a study of three biopsied 
cases the causative organism was found to be the Pseudomonas aeruginosa in 
each case and in association with the Bacillus proteus in one case. These gram¬ 
negative organisms are bacteria of low virulence and low pathogenicity. This, in 
our opinion, explains the long incubation period between the prostatectomy and 
the onset of symptoms of osteitis pubis. More biopsies in other cases will be, 
needed to show whether other organisms can produce this disease. 

The pathology consists of subacute inflammatory infiltration and chronic in¬ 
flammation involving the periosteum, bone and cartilage. Plasma cells, eosino¬ 
phils and granulation tissue are seen in the inflammatory tissue. 

All of the known sulfonamides and antibiotic agents were tried and none found 
to be specific. The treatment, we are convinced, should be prevention. 'Whether 
the skin is prepared with green soap or the newer antiseptic deturgents, should 
be up to the operating urologist, but we are convinced that the ordinary pre¬ 
operative painting of the suprapubic region is not sufficient to prevent osteitis 
pubis. 

80 Hanson Place, Brooklyn, N. Y. 
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DISCUSSION 

Dr. Samuel A. Vest (Charlottesville, Va.): It is a pleasure to hear our 
good friend, Mr. Mortensen, who is back with us again. I recall his presence here 
at a previous meeting, especially at a time when osteitis pubis had begun to 
appear with an amazing instance in this country. Let us hope that he did 
not transport the noxious agent back to Australia because he certainly lias 
returned with quite an array of cases. With the many instances which he reports 
from that continent we are now not alone in experiencing this condition. 

Mr. Mortensen’s presentation has well described the clinical course of disease 
and quite adequately surveyed the etiological possibilities. This unusual con¬ 
dition is so extraordinary that it would not be amiss to summarize the following 
significant features here. The amazingly frequent occurrence of a hitherto rare 
disease in the last 3 years of the twenty-six since its first recognition. My asso¬ 
ciate, Dr. Rosenberg and I reported 4 cases occurring in a space of several 
months at our clinic, two following retropubic prostatectomy and two following 
transurethral resection. Since 1948, we have encountered two additional in¬ 
stances following retropubic prostatectomy’- making a total of six. It was ex¬ 
tremely'- rare before that time and in observing and participating in several 
thousand operations on the prostate I was not even aware of the complication. 
It is now not an uncommon disease whereas it was a most unusual occurrence 
following the tens of thousands of prostate operations that had been done in 
the 60 years before 1947. It is a significant fact that the condition is almost 
synonomous with disturbances in the sub-pubic space. Why does it not occur 
following pez-ineal prostatectomy and especially 7 radical perineal prostatectomy 
in which the sub-pubic space is widely 7 exposed, the puboprostatic ligaments 
are divided along with removal of fat, nei’ves and lymphatics in this area. 
Certainly the symphysis is traumatized with tractors dui’ing this particu nr 
procedure. One might gather from such an analogy 7 that dependent drainage m 
perineal surgery 7 is a factor when compared to the other three approaches to m 
prostate. The condition is a bilateral involvement of the symphysis. I he exac 
nature of this distressing disturbance is extremely 7 obscure. The latent P c ”° 
from the time of the operation to the sudden onset may 7 be a delay 7 of wee's 
to upwards of four months, a most extraordinary and mysterious circumstance. 
Why should it appear in the last 4 years when one considers all the prex mus 
trauma and infection of the subpubic space in the previous 60 y 7 ears? A sigm ^ 
cant feature is the change in the cartilage and it should perhaps be moie P J °P e ^ 
termed a periosteochondritis. It is a condition which has been singe ar y ^ 
sistant to all ty r pes of therapy 7 , especially 7 the antibiotics. These, in brie , are 
seven outstanding features of this disease state. . • 

In our series we felt confident in the fii'st cases that there was an m eC ^ 
adjacent to the undersurface of the symphysis. We opened these case..■ j 
found no evidence of infection and encountered a perfectly smooth an nm ‘ 
periosteum covering the symiphysis just as one encounters m total cys ec 
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or radical perineal prostatectomy. If this is an infectious disease there is hardly 
but one logical assumption. One must speculate that a hitherto unknown microbe 
has appeared or that an organism has developed which is resistant to no one o 
the antibiotics and which actually resulted from attenuation or mutations follow¬ 
ing contact with modem antibiotics as used in therapy. The behavior of or¬ 
ganisms in such a manner in which they become attenuated is well known in 
vitro but no clinical data of which I am aware have been presented. In the 
laboratory, organisms become attentuated but not for long after withdrawal 
from contact with the antibiotic. There is certainly no other clinical evidence 
of such phenomenon or any new reported disease. 

In respect to trauma, Mr. Mortensen speaks of interruption of nutrient 
arteries. According to orthopedic information, the interruption of blood supply 
to bone by division of nutrient arteries results in a condensation process at first 
and this does not occur in osteitis. This fact and the common trauma to the 
symphysis over the last six decades would not argue toward this end. It is of 
interest at our institution that two and three years ago the orthopedic depart¬ 
ment had two mild cases of osteitis pubis. These occurred in football players 
during the regular season and were accompanied by x-ray changes. 

If this condition is one of autonomic neurovascular disturbance, such as 
Sudeek described for other bones, I wonder if Mr. Mortensen knows of any 
interruption of the abdominal sympathetic chain either by surgeiy or alcohol 
necrosis? Would such treatment reverse vascular disturbances or blood flow in 
the sjanplysis and favorably affect the course or sjmiptomatology? I have 
heard of one case in which ACTH dramatically cured this condition and in fact 
this has been the only instance in which there was any effective therapeutic 
agent as far as I am aware. If this effect is further substantiated it would support 
the thesis that so-called osteitis pubis is not an infectious process but is some 
metabolic or nutritional disorder. I would also like to ask Mr. Mortensen if the 
whole gamut of autonomic drugs has been fully explored with the object of 
regulating an alleged disturbed blood supply. 

Dr. Edward IV. Beach (Sacramento, Calif.): The authors have offered a 
worthy contribution to the subject of osteitis pubis which currently basks in 
the urological limelight. Theirs is the fifth paper within the year to treat of this 
enigmatic entity and the total number of cases I now know of is one hundred 
twenty-eight. Without a question, many more cases have never been recorded. 

1 he time has come to attempt more precise definition with regard to osteitis 
pubis which presently reposes in “confusion worse confounded”—in many of its 
phases not only as to etiology but anent exact connotation of the term itself. 

te latter is loosely used and means a different thing to different clinicians. For 
instance, at the February meeting of the American Academy of Orthopedic 
bmgeons, iliac osteitis cystica (decalcification of the iliac bone adjacent to the 
sacro-iliac synchrondrosis often noted in the aged) was discussed in relationship 
o osteitis pubis and it was held by some that these two morbid processes were 
i en ica sa\e for different areal expression. Klinefelter described a post-trau¬ 
ma ic condition in a 16 year old boy in whom the x-rays showed dimineralization 



426 


DISCUSSION 


and spotty destruction of the right pubis—superior and inferior rami—with 
extension into the ischium. 1 This he calls osteitis pubis. Recently, an obstetrician 
referred to me a woman who had sloughing osteomyelitis and sinus of the pubic 
bone following episotomy which he insisted was osteitis pubis. 

The etiology has always been the sixty-four dollar question and it still is, in 
my opinion. Some submit it as evidence of Sudeck’s atrophy and speak of aseptic 
necrosis. Others accept the inflammatory concept but quibble with regard to 
bacteriologic aspects—since this process, unlike osteomyelitis always terminates 
in resolution with normal bone contour and histologic architecture (Wheeler) 1 
in due course despite any or all therapy. Still others stress the role of trauma. 
Millin blames the boomerang needle but in remote California sheep country, 
our surgeons have not yet heard of his weapon. Henderson 3 defends the infection 
idea and thinks osteitis pubis may represent a metastatic process from the 
prostate. 

To add to this chaos, to some, osteitis pubis is always bilateral; to others it 
may be unilateral. To most of us it represents a sinister postoperative complica¬ 
tion. In this paper the authors stress the point that osteitis pubis is a chronic 
infection. Others believe it is a smoldering, slowly progressive acute or subacute 
affair. The time of onset in postoperative cases is set forth by some as 10 to 12 
days but others feel the prodromal period is 4 to 5 months. Again, that confusion 
deal. 

To me, osteitis pubis represents an orthopedic disease sponsored by urologic 
surgery. I have studied clinically noiv 14 cases, seven of which I reported last 
year. 4 Widespread interest in this subject is attested by some 56 letters of inqun} 
ivhich came to hand soon after this publication appeared. 

Because of this baffling etiological question I had some anatomic dissection 
made to discover w'hether the source of infection could be a puddle of nunc 
collected retropubically overlying the foramena of the nutrient pubic boo 
vessels. This v'ork directly revealed that the blood vessel distribution in tus 
region v r as most variable and inconstant and sometimes almost entirely unila en ■ 
Perhaps herein lies the factor v'hich determines whether development is mos > 
unilateral or bilateral in a given instance. 

I took biopsies in four of these 14 cases. In all a panosteitis i.e. invohemen 
of all layers of the bone, existed. All biopsy wounds healed rapidly and witnn 
10 days. 

Four of these cases of osteitis pubis followed transurethral resection no open 
surgery done. . 

Anent the bacteriologic aspects, one wonders whether Pseudomonas aueigmo^ 
(B. pyocyaneus) and Proteus vulgaris should be stressed. These organisms a 
extremely' widespread and not highly pathogenic. While I was on the Soomon 
Islands, we had an epidemic of “jungle rot” involving the external aUC 1 ^ 
canal and we cultured B. py'ocyaneus from every case, some 87. Morco\ei, 

1 Klinefelter, E. W.: Am. J. Roentgenol., 63: 368-371,1950. 

■ Wheeler, W. K.: J. Urol., 45: 467-475, 1941. 

3 Henderson, D. St. C. L.: Brit. J. Urol., 22: 40-51, 1950. 

4 Beach, E. W.: Urol. & Cutan. Rev., 63: 577-584, 1949. 
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< a me organism flourished in the stagnant river waters, even m the sea water 
at the mouth of these riven;, not to mention the “hog wallow” soil, as cultures 
proved. 5 It bears mention too that if these organisms are the real culprits m 
osteitis pubis, then Parke Darns and Company slipped a cog in their experimental 
work on Chloromycetin which is supposed to give excellent lesults against 
Pvocyaneus and Proteus. 

These authors have done well to emphasize preoperative preparation and 
cleanliness. Not so long ago, a green soap poultice for 12 hours to the preopera¬ 
tive bellv was insisted upon; if no poultice, then no operation. Maybe it was 
expedient for osteitis pubis was not recounted nor recognized in those days. 

Perhaps these authors have supplied us the missing piece in this etiologic 
jig-saw puzzle; let us hope so. Difference of opinion, however, makes a horse 
race and in the light of our present knowledge concerning osteitis pubis, I still 
think it must be pegged among those things which “we know not, and which 
remain too wonderful” for us; yea, one which defies current explanation. 

Dr. Archie L. Deax (New York, X. Y.): Last February when I was fortu¬ 
nately away from home, a patient of mine in Memorial Hospital, on whom I 
had performed a rather extensive resection of the anterior wall of the bladder 
for cancer, developed osteitis pubis. My associates gave the patient adrenocorti¬ 
cotropic hormone, 100 mg. a day for 4 days. Previously, at the end of 3 hours, 
he would cry out in his pain for another quarter of a grain of morphine. After 
the second injection of the ACTH, his pain was gone. 

There was an interval of 4 days after the end of this treatment. Then he was 
given a similar course, lasting 4 days. This benefit was much more than the 
usual euphoria which follows the administration of this medicine, because the 
patient promptly began to walk about and his improvement clinically and 
roentgenologically has been steady ever since. He has required no more mor¬ 
phine and he has required no more ACTH. 

While one swallow doesn’t make a summer, the number of agents which have 
been successful in the treatment of this painful and disabling condition have 
been so few that I recommend a trial of this medicine, when it can be obtained. 

Dr. Thomas D. Moore (Memphis, Term.): These two papers have been very 
illuminating. The clinical picture of osteitis pubis, as revealed in Air. Alortensen’s 
excellent paper and the findings of the bacteriologic and pathologic investiga¬ 
tions carried out by Dr. Lavalle, nil! be received with universal interest among 
urologists. 

It has been my misfortune to have had this complication to occur in 13 
instances, all of which followed retropubic prostatectomy. It is rather remark¬ 
able that in 159 consecutive retropubic prostatectomies, this complication oc¬ 
curred 13 times among the first 80 and has not occurred among the last 79. 
Dus experience caused us to pause and take stock in order to determine, if 

P°- Sl e ’ "^ lat factors might be responsible for the sudden disappearance of 
this complication since August 1948. 

Y e found that there were some comparatively insignificant changes in teeh- 
s Beach, E. W. and L. L. Hamilton: U. S. Xav. M. Bull. 44: 599-1302, 1945. 
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nique at that time. Prior to that, for instance, the prostatic capsule had been 
routinely incised with an electric scalpel. Since then, however, the capsule has 
been divided with an ordinary scalpel between hemostatic sutures along with 
the avoidance of electrocoagulation of the veins comprising the plexus of San¬ 
torini. Also a soluble sulfonamide containing 5,000 units of streptomycin per 
100 cc was used locally as a pr ophylactic. In view of Dr. Lavalle’s observation 
that a bacillary infection of low degree is present, the use of the antiseptic 
might have been a possible factor. The late onset of the complication in our 
experience has been interesting. It varied from 2 weeks to 5 months, averaging 
2 months postoperative^ in the 13 cases. In nearly all of these the incision had 
healed per primam. From the standpoint of therapy we were stimulated to 
employ deep roentgen therapy at the suggestion of Dr. Vest. One of these 
patients who had osteitis pubis of moderate degree with symptoms present for 
approximately three weeks was re-admitted to the hospital and after only two 
treatments consisting of a total of 300 r units, he was able to walk out of the 
hospital about a week later. Roentgen therapy in subsequent cases was tried 
with definite benefit and it is my impression that of all the therapeutic measures 
suggested so far, it has proved to be the most valuable single measure in our 
experience. 

Dr. Joseph F. McCarthy (New York, N. Y.): I don’t like the job I have of 
being critical of Terence Mi bin’s operation, of whom I am very fond, not of the 
operation but of Mr. Millin. But one criticizes a brother. Therefore I take this 
latitude. 

Obviously, there was here introduced, not one operation but two. The first 
and last paper on osteitis pubis that I recall hearing read before this society 
was in Edwin Beer’s time. Now, we find a marked increase of osteitis pub's. 
Obviously, this delightful object of our retrospective ruminations, the prostate 
gland, has been, is, and will continue to be a bone of contention. 

It is a matter of common observation that the average individual likes to <- 0 
that which he thinks he does best. This may be sitting on a pole or going oun 
the rapids in a barrel. For similar reasons, the same tendency applies to 
enthusiasm that has prevailed in the past two years concerning this met io • 
has never appealed to me, first because it violates every principle of pros a 
surgery. There is no excuse for osteitis pubis in this field. , 

Our approach to the prostate is made on a fairly full bladder, with an in 
ling catheter and a loaded syringe. A transverse incision 5 cm. above t w 
plyysis, 5 cm. in extent, with a sharp approach down to the bladder tliioug ^ 
fascia transversalis, exposing the bladder, then further filling it undei we" ^ 
well as by palpation. This obviates opening of cellular spaces and 
infection. The wide exposure, vascular ligation and incidental damage ^ ^ 
vesical neck and urethra in the retropubic operation, are opposed 1" ^ 

teaching concepts. This does not necessarily mean that our teaching^ 0 ^_ 

moment should continue to prevail, but this method is against common sen. 

common surgical sense. _ nodtiofl- 

Tire position of the patient should be, in my opinion, the lithotomy P 
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The dorsal position is illogical for a suprapubic prostatectomy. Prepare the 
patient both perineally and abdominally: enucleate the prostate, pack the 
cavity with hot gauze for 5 to 10 minutes to arrest venous bleeding: then pass 
the visualized electrotome per urethram and the arteriolar bleeders are clearly 
visualized and electrocoagulated. By this technique, compression bags or 
packing should not be necessary. 

I wrote a paper on this procedure some two or three years ago. tried it a few 
times, could not sell it to my associate, Dr. Ritter, who tried the retropubic 
operation and got in plenty of hot water. 

Dr. Abe Hyman, who is in this audience, can elaborate on the clinical results, 
and it is my hope that the combination of McCarthy and Hyman may add 
further enlightenment to this subject. 

Finally, I do not go along with the present trend of complete closure. Our 
practice is to close the original incision, but before doing so, one should button¬ 
hole the bladder at a nearby site, with a Kelly clamp and draw through a right 
angle whistle-tip catheter for drainage, and as a safety valve for two or three days 
until the danger of early bleeding is over. 

Da. Paul W. Aschner (Brooklyn, X. Y.): I had the great privilege in the 
1920s to be closely associated with the late Dr. Edwin Beer. 'When I was on 
service with him at the Mount Sinai Hospital, Xew York, we first observed the 
cases which he designated periostitis pubis. 

At a meeting of the Section on Genito Urinary Surgery, Xew York Academy 
of Medicine. January 16. 1924. Dr. Beer briefly reported the clinical picture 
and early x-ray findings. He noted that it followed suprapubic prostatectomy 
(3 cases) and partial cystectomy for carcinoma (1 case). 

At a meeting of The .American Urological Association, .lime 1924.1 presented 
“Observations upon Suprapubic Prostatectomy’' in which 365 cases of prostatic 
hypertrophy were reviewed. Four cases of periostitis and ostitis pubis were 
reported b.v me in this study with a description of its clinical features and 
roentgen findings. One case occurred among 44 one-stage procedures; 3 cases 
occurred among 233 two-stage procedures. 

Strangely, it often occurs in patients who have a benign postoperative course, 
with ho gross infection of the wound and no unusual infection of the urine 
drainage from the wound. Frequently the patient has healed faster than usually. 
Three or four weeks, or perhaps as many months after operation, the clinical 
picture so admirably described by Mr. Mortensen supervenes. Iu our first eases 
our impulse was to suspect that the pathologist had erred and missed a car¬ 
cinoma of the prostate and we called upon him to review his material. 

Subsequently the same complication was observed after partial cystectomy 
for neoplasm. In May 1940. I saw in consultation with Dr. Theodore L. Cohn 
a woman of 53 suffering from severe acute B. coli pyelonephritis of the right 
net. This responded to sulfanilamide therapy but a month later I was called 
a^am and found that she had periostitis and ostitis pubis of hematogenous 
origin. _ ot relict ed by resumption of sulfanilamide therapy she was seen about 
wo weeks later by the orthopedist. Dr. Samuel Weinberg. He concurred in 
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my diagnosis, and immobilized the pelvis and lower extremities with a plaster 
spica. She obtained relief and eventually recovered completely. Dr. IOeinberg 
reported this case in the Journal of Urology (vol. 48, p. 635, 1942). 

As to etiology it is my belief that trauma opens the pathway for organisms 
of low virulence in the urine to invade the periosteum and the fibrocartilage of 
the symphysis pubis, and thence to spread to the adjacent bones. As to preven¬ 
tion it is my belief that a liberal incision is the first requirement; secondly, that 
if a midline suprapubic approach is made, one should take care to leave the 
apex of the pyramidalis attached to the linea alba, and its base to the pubic 
bone. By entering the prevesical area lateral to either pyramidalis, one avoids 
exposing the structures vulnerable to trauma and contamination. But the 
pyramidalis may be absent and therefore this potential ally is not always avail¬ 
able. Thirdly, the forceful spreading apart of the recti by self-retaining retractors 
is to be avoided. It seems probable that the high incidence of this complication 
reported by some operators after retropubic prostatic enucleation is ascribable 
to the use of such retractors and the tendency to spread them widely and forci¬ 
bly in order to get enough room to work down behind the syonphysis. 

Fortunately neither I nor my associates have had a case of periostitis pubb 
following the retropubic procedure but I suppose it will come and it would 
seem more likely to occur when closure of the capsule has not been water tight, 
thus permitting urinary leakage and resultant infection of the pelvic cellular 
tissues and endopelvic fascial planes. (My first case greeted me on my return 
from Washington. He had no leakage, healed per primam, and was dischaigw 
from the hospital in 8 days.) 

The most recent case I saw was at the Beth El Hospital. The patient undei 
went a transurethral resection at a municipal hospital 2 months previous.. 
Immediately following the procedure he had experienced intense lower abdom 
inal pain, chill and high temperature. In addition to the periostitis pubis us 
urine was infected and he was incontinent. I believe that his prostatic ca P® ^ 
had been violated and thus there occurred spread of infectious material to e 
pelvic cellular tissues and fascial planes. 

Although this entity was described more than 25 years ago, many uro ogis^s 
and orthopedists have only recently become aware of it, and thus it app ears 
be occurring more frequently. _ . . 

The efforts of Drs. Lavalle and Hamm to throw" more light upon its etio 
and pathology are indeed timely" and welcome. At my suggestion Di. n1 '^^ 
M. Silver, resident at the Hospital for Joint Diseases reported four cases in 
Bulletin of that Hospital (vol. 2, p. 10, 1941). In case 2 biopsy of the left isc ^ 
tuberosity" yielded a culture of B. coli and pathological report of chrome 
mation. In case 4 incision and drainage of the space of Retzius was per o 
and necrotic material excised from the syunphysis pubis. The pathologistiepor 
“fragments of cartilage and fibrous tissue with nonspecific inflammation. 

In January" 1946, a colleague referred to me a man upon whom ie 
formed a two-stage suprapubic prostatectomy. He developed severe oa ^ 
pubis with a chronic granulating sinus tract leading down behind the sym 
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pubis, duration 5 months. At operation the bladder urine and wound cultures 
showed B. proteus. The excised sinus tract and cartilage and bone were reported 
chronic inflammation and necrosis. 

It is therefore evident that the process is a nonspecific infection of low grade 
virulence. 

Dr. Abraham Hyman (New York, N. Y.): This is not a discussion on the 
various forms of prostatectomy, although I think my good friend Dr. McCarthy 
first called attention to the new technique for controlling hemorrhage after 
prostatectomy. Since this is not a discussion on prostatectomy, I will just men¬ 
tion it in passing. 

As Dr. Aschner pointed out, the first description of osteitis or periosteitis 
pubis was published by Dr. Beer and I distinctly remember the first case that 
was diagnosed because it was rather classical. The older members who knew Dr. 
Beer appreciate what a fine clinician and student he was. Now here was a con¬ 
dition that probably had gone unrecognized for some time. We were making 
rounds one morning on the service when we came to the bed of a patient who 
had been prostatectomized about 10 or 12 days previously. The house surgeon 
had told Dr. Beer that the patient was complaining of rather severe suprapubic 
discomfort, especially on moving his lower extremities. While this description 
was going on by the house surgeon, Dr. Beer stood this way [indicating] with 
his hands on the bed and shook the bed, inadvertently. The patient complained 
of terrific pain in the suprapubic region. Then Dr. Beer examined him carefully 
and found the typical symptoms of severe pain on abduction, and tenderness 
over the symphysis; and that was the first description of periosteitis pubis. 

There was mention this morning bj r the gentleman from Australia and the 
following speaker of the cases reported in the literature and then a vote was 
cast by the men here, to determine the incidence of periosteitis or osteitis pubis. 
They were asked to signify by raising their hands if they had had such cases. 
I was not amazed at the number of hands that were raised because I think one 
does not get any idea of the frequency of this complication by the reports in 
the literature. Many solitary instances are not published. We rather lost interest 
in this complication after Dr. Beer’s first paper, although subsequently he pub¬ 
lished two or three articles. 

We have had at Mount Sinai Hospital, since the last paper was published, 
at least eight or ten cases of periosteitis or osteitis pubis, which were not reported. 
I am suie many men in this audience have, on occasion, had a case or two which 
were not reported. 

When the retropubic operation came into favor, I tried it out at the hospital 
on a small series of cases. We did not have a case of periosteitis pubis, but the 
operation did not appeal to me as a good surgical procedure and I said at the 
ime This operation would never have been attempted in the days before the 
antibiotics,” and I think subsequent reports have borne this out by the fre¬ 
quency of osteitis pubis. 

I am not saying that you can not experience this complication in other types 

su P r apubic surgery. The new technique Dr. McCarthy had reference to was 
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the control of hemorrhage by the introduction of a resectoscope transurethral!)' 
after the suprapubic enucleation; disregarding the venous bleeding but coagulating 
the arterial bleeders. Taking up his suggestion about 18 months ago, my col¬ 
leagues and I have carried out this procedure in about seventy-five cases, and 
have been very well satisfied with the results. After the prostate is enucleated, 
the arterial bleeders should be immediately controlled by transurethral resection. 
A bag with a very moderate amount of inflation is introduced into the fossa 
and the bladder is closed primarily. I would say that 90 per cent of these patients 
are voiding, with the bladder completely’' closed in about six to eight days after 
operation. So far there has not been a case of osteitis pubis. 

Dr. Frank C. Hamm (Brooklyn, N. Y.): The clinical picture of osteitis pubis 
is that of a low-grade infection. The typical symptoms, such as a long period 
of incubation, elevated leukocyte count, moderate anemia, mild fever, and gen¬ 
eral debility, all point to an infection of low virulence. A biopsy specimen of the 
pubis during the acute phase of the condition was obtained in three instances, 


under strict asepsis; when cultured, all specimens showed Pseudomonas aeru¬ 
ginosa which, in one case, was combined with B. proteus. Microscopic sections 
of bone disclosed an inflammatory reaction. In the literature, the presence ol 
these organisms, in cultures from urine and from the purulent material in 
retropubic abscesses, has been reported but we have been unable to discover 
any mention of these findings in material obtained by biopsy’ of the symphysis. 
In general, this group of organisms is composed of gram-negative rod-shaped 
motile bodies which characteristically produce a blue-green water-soluble pig¬ 
ment which diffuses through the medium. They are encapsulated and form no 


spores. About 30 vaiying strains have been described, most of which are non- 
pathogenic. Only the Pseudomonas aeruginosa is pathogenic for man, and then 
only to a low degree. The organisms are found in the human intestine and on 
. the skin. They have been isolated from water and sewage. They’ may pmducc 
local suppurative lesions such as wound infections, otitis media, infectious joi 
and in the eyes, keratitis and corneal ulcers, meningitis and possibly’, a dysentery 
type of enteritis. Lesions produced by these organisms are refractory to tiea 
ment. None of the antibiotics, in current use, are effectual against them. There 
fore, the infection must be prevented. The most obvious source of contamination 
seems to be the patient’s skin, particularly that of the lower abdomen, genita in 
and perineum. Most of the cases of osteitis pubis that I have observe , u 
occurred on the wards. I have seen only one case among my private pa IC 
No cases have been discovered during a 19-month period since certain 
in our management of operative cases have been in use, namely’: 1) soapy 

the night before operation; 2) further cleansing of the operative area by sa * u 

table; &) 


bing for 5 minutes after the patient is placed on the operating 


operation strictly sterile precautions are observed, no exposure of the S enl 
and the introduction of catheters, hemostatic bags etc. are eliminate . * 
supporting finger is used in the rectum as a possible source of contamina ^ 
In brief this is a plea for a meticulous atraumatic technique ant a. cj 


second to no other branch of surgery. 
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ANTIHISTAMINE—A POSSIBLE RELATIONSHIP TO OTHER 
FACTORS INFLUENCING INFECTION 

WILLIAM P. HERBST 

So-called resistance is a most indefinite thing insofar as people in general and 
we, the medical profession, consider it. The layman appreciates the fact that 
exhaustion, chilling and excessive worry or mental shock are factors which they 
can understand as a result of their own experience and observation. Hot foot 
baths, forcing fluids, hot drinks, lots of bedclothes to produce perspiration, is 
their practical and rather effective treatment to prevent pneumonia and acute 
respiratory episodes. What factors do we recognize? 

Number one is usually tbe hemogram; if the hemoglobin and red blood count 
are up and the differential leukocyte count is normal, tbe individual is considered 
to have normal resistance. This is far from the fact. Metabolism in all its com¬ 
plexities now assumes an infinitely greater role in so-called resistance factors. 
The vitamin and endocrine balance along with enzyme chemical systems are 
the more important chemical factors for our consideration. 

Homely observations in vitamin administration demonstrate that the stress 
and high pressure performance of the human today are greatly supported by 
alphabetical vitamin supplementation in their daily nutritional program and 
that failure to maintain such a regimen results in a state of conscious physical 
and mental exhaustion. 

Insofar as the endocrines are concerned, there are spectacular responses in 
the form of rapid relief of physical and mental depression and exhaustion fol¬ 
lowing the administration of androgens, estrogens, adrenal steroids, pituitary 
preparations and thyroid singly and in different combinatious and doses. Recent 
clinical experience with ACTH and cortisone have accomplished such unbeliev¬ 
able effects as producing tissue changes which up to this time have been 
considered irreversible, in addition to almost instantly rendering acute and pro¬ 
foundly severe bacterial clinical inflammatory entities afebrile and noninflam¬ 
matory. Inflammation per se assumes a most important place in most of our 
medical problems. It is in regard to inflammation that our resistance factors 
assume importance and it is in regard to inflammation that recent observations 
upon the action of antihistaminics are reported. 

As background for observation in this presentation, two reports prompted 
administration of antihistamine in these patients. Kindall and Nickels reported 
t eir experience with allergic inflammatory reaction in urethral and bladder 
muco.-a. Judd and Henderson reported improvement in cases of exudative 
pu monarv tuberculosis following daily administration of antihistamine drugs 
for a considerable time. 

CASE REPORTS 

"tR 3 \ ^ P a i’ en t who had had a nephrectomv 3 vears ago presented himself 
Wlth nght epididymitis and orchitis of a probable acidfast origin. He had been 

1, 195U 2t annual meetin <?» American Urological Association, Washington, D. C., June 
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on dihydrostreptomycin and moogrol and was doing moderately well. Pyri¬ 
benzamine was added to this therapy (50 mg. three times a day) and it was 
believed that the addition of the pyribenzamine beneficially influenced the 
clinical course. 

Case 2. We were confronted with a situation of progressively unfavorable 
convalescence in a patient who had had a suprapubic prostatectomy and left 
ureteral lithotomy 7 days previously during which time B complex and vitamin 
C, penicillin and streptomycin had been continuously given. The patient con¬ 
tinuously and progressively had more severe pain in the entire operative field 
and the granulations were of a dark, dusky red color instead of a bright 
healthy appearance. He also had a lymphedematous-like involvement of the 
area involving the right lower quadrant, right inguinal and femoral areas and 
had a deep boring pain in the right lower quadrant, with psoas spasm. The 
temperature recordings varied from 100 to 102.4. Pyribenzamine was given 
3 times a day. Within 24 hours appreciable improvement had occurred and m 
48 hours he was physically comfortable and from then on convalesced satis¬ 
factorily until he left the hospital on the fourteenth postoperative day. 

After returning home he was comfortable for 3 days, but then began to have 
marked frequency, dysuria and pyuria for which he was given mandelammc 
and Chloromycetin. He did not respond satisfactorily to that routine so in 3 
days benedryl was added to his routine (25 mg. twice a day). In 2 days the pyuria 
was markedly diminished and he was again comfortable. The mamlclamine and 
Chloromycetin were then stopped and benedryl and B complex were gnen 
continuously for 3 weeks. At the end of 3 weeks the benedryl was discontinue 1 , 
and after a 3-month follow-up he still remains entirely comfortable and pus-bee- 


Following these experiences, 7 additional patients with acute inflammat on 
lesions involving the urethra, the bladder and the upper urinary tract have icon 
treated with combinations of antihistamines and chemotherapy, antibiotics am 
metabolic support in several combinations. Although it is impossible to c, 
termine how much the clinical course of these patients has been influence! >J 
antihistamines, it has been the impression that they have been helpful in ■> 
except one instance, to various degrees. One patient was definitely mm e ^ 
comfortable and worse when pyribenzamine was given. One patient with 
3 pus in his prostatic secretion was rendered pus-free in a period of one v 


DISCUSSION 

Several of many contributions in the literature seem to be of interest hi tlw 
discussion. Menkin found that inflammations clue to action of chemica^^ 
physical influences have pointed to the importance of certain amines, 
than histamine, and of substances such as Ieukotaxine, pyrexia and nccios> 
Duran-Reynals observed that various inflammatory processes produccc ^ 
strongly invasive micro-organisms have been associated with the release i 
these organisms of a specific enzyme, hyaluronidase. Rich and Lewis o is ^ 
that the tissues of an animal might become inflamed and undergo neciosis 
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result of an allergic reaction following contact with tuberculo-protein. flayer and 
Kull demonstrate that hyaluronidase increases the intensity- of allergic skin 
inflammation of tlie epidermal type and that antihistamine substances counter¬ 
act this effect. Carson and Campbell, of the Army Medical Department of 
Research and Graduate School., Washington, D. C., reported observations on 
the destructive effect of three antiliistaminie compounds on fungi which are 
pathogenic for man. 

There are manv more contributions related to inflammation and invasional 
properties of infection of which time will not allow discussion. 

Xow. back to resistance: that is. resistance to infection and shock, many 
surgeons routinelv a dminis ter polyvitamins, chemotherapeutic agents and. or 
antibiotics before and following surgery. We routinely give penicillin and strepto¬ 
mycin along with B complex and vitamin C or water soluble A—B complex and 
C. In the light of recent ACTH effect on acute infectious inflammatory entities, 
the advisability of preoperativeh- appraising a patient's potential resistance to 
surgical shock and inflammation by observing the eosinophile reaction to ad¬ 
ministration of ephedrine or adrenalin may seem advisable in order to definitely 
indicate the degree of adrenal sufficiency or insufficiency. 

In conclusion, observation of the effect of antihistamine administration in 
acute infectious inflammatory lesions and the metabolic mechanisms involving 
the inter-relationship of amines, antihistamines, enzymes, vitamins and endo- 
crines, indicates that we have another useful and sometimes spectacular thera¬ 
peutic modality available which merits further investigation in the complex 
and little understood field of resistance and shock mechanisms. 

1801 Eye St.. X. IT.. Washington 6, D. C. 
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THE MALE FACTOR IN FERTILITY AND INFERTILITY. II. SPER¬ 
MATOZOON COUNTS IN 1000 MEN OF KNOW FERTILITY 
AND IN 1000 CASES OF INFERTILE MARRIAGE 

JOHN MacLEOD, Ph.D. and RUTH Z. GOLD, M.A. 

From The Department of Anatomy , Cornell University Medical College , Few York, 1 V. Y, 

This paper is the second in a series designed to analyze every aspect of semen 
quality in terms of the fertility of the donor. The primary aims of this work are: 

1) To study the characteristics of semen from fertile men and to compare 
them with those from men whose wives have difficulty in conceiving. 

2) To determine with as much precision as statistical analysis will allow the 
lowest semen standards compatible with relative ease of conception. 

3) To determine the optimal conditions which permit production of semen 
of the quality defined in No. 2. 

4) To relate semen quality to the medical history of the individual. 

The conditions of this study are presented in detail in the first paper of this 
series which dealt with ejaculate volume. 1 It was shown that the mean ejaculate 
volume for 800 men of known fertility was 3.33 cc in contrast to that of 3.59 
cc for 600 men in “infertile” marriage. The “infertile” mean was significantly 
higher, the difference being due, in great part, to the “infertile” men whose 
semen quality was poorest. 

We now have completed the analysis of 1000 men in each group (fertile an 
“infertile”). Before passing to discussion of the sperm counts in these individuals, 
we believe it appropriate to present a brief summary of the volume figures for 
1000 fertile and 1000 “infertile” men. These figures are presented in detail in 
figure 1 which shows the relative frequency distributions of semen volume. 

As would be expected, these distributions are quite .similar to those presen e 
previously for smaller groups. The mean volume for 1000 (not shown fc- 
1) fertile men is 3.4 cc. (S. D.* = 1.9) and 3.7 cc (S. D. = 1.7) for 1000 m 
fertile” men. The difference is significant. As in the previous analysis, the lug i es 
ejaculate volumes in the “infertile” group are associated with the poorest semen 
specimens as measured by sperm counts. We shall discuss this relations up 
later in detail. 

spermatozoan counts in fertile and “infertile" marriage 

The relationship of the spermatozoan count to fertility has been a 
debated point for many years. The work of Meaker- and Macomber anc > 811 
ders 3 in which the figure of 60,000,000/cc was given as the lowest speim cou^ 
level compatible with fertility has been accepted generally' by workers m 

This work has been done under a research grant to the senior author by C. t • 
to whom grateful acknowledgement is made. , . i; pr i i a {cr ns a 

Azoospermias are not included in these initial studies. They will be stud 
special group. 

* S.D. = Standard Deviation. 

1 MacLeod, J.: J. Fert. & Steril., 1: 347, 1950. r 

2 Meaker, S. R.: Human Sterility. Baltimore: Willaims & Y ll '' al R|, %’P 

3 Macomber, D. and Saunders, N. B.: New England J. Med. 200. 981, 1J~ ■ 
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field. However, it lias been obvious to many that this figure is too high. Hotch¬ 
kiss et aid in a study on 200 fertile men found 25 per cent of Ids cases below 
the 00,000.000/CC level and Kaufman 3 in a series of 100 similar cases found 
15 per cent below this level. The lowest couut/cc level found by Farris' in 49 
fertile men was 50 million/cc aud he lias gone further 1 in claiming that the total 
number of active spermatozoa is a more reliable measure of fertility tban 
count,'cc. His claims will be discussed below. 

A. study of the literature makes it clear that standards of male fertility am 
based on inadequate sampling of populations. For example, it would seem ap¬ 
propriate to base these standards on semen quality in fertile men who never bad 


Ccaclotit£ 
tttqoenif * 
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a sterility problem. Such men are never seen by doctors or clinics. The onlv such 
studies in the literature are those of Hotchkiss et aid and Kaufman 5 in which 
group a of 200 and 100 meu respectively were examined. These numbers are 
\ on small when compared to the large samples of “infertile’' men whose semen 
qua ithas been analysed. Actually, standards of semen quality are based on 
so-cafied defects which have been found in the semen of “infertile” men with 
i t e knowledge of the prevalence of such defects in “normal” men. The following 
analysis is based on semen quality in WOO men whose wives were pregnant at 

rvirin mC r he I n Was 5 xamin « ! - The wives were passing through the ante- 

J! C , ln | C ? Lying-in-Hospital. Only a very small percentage of this 
^ P w sterility problems prior to their pregnancy. In most cases, conception 

4 R .„‘V f - BrU f nner ’ :iDti Grenier, P. ; Am. J. M. Sc.. 135• 36° 193« 

< Farrik F j f S. A.: J. Fert. & Steril., 1: 4S9, 1950 ’ ' 

rams, E. J.; J. trol. 58: So, 1947. 
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took place either inadvertently (20 per cent) (in spite of contraception) or 
within 6 months (55 per cent). A parallel study of semen quality in 1000 cases 
of infertile marriage was carried on simultaneously. This group comprised couples 
whose period of infertility ranged from a few months to 15 years. In certain 
instances the infertility problem involved repeated miscarriage, still-births and 
“one-child” sterility. These cases will be analysed separately. 

RELATIVE FREQUENCY DISTRIBUTIONS OF SPERM COUNTS IN FERTILE AND 

INFERTILE MARRL1GE 

The most valuable information as to the differences between the fertile and 
“infertile” men can be gained from an analysis of the relative frequency dis- 


Cumolafive Frequent/ SPFBM COUNT Pfft CUBIC OunmiR Of ClAftllATF 



Fig. 2 


tributions of the sperm counts in both groups. The distributions for the spa^ 
counts/cc are shown in figure 2 and as one would expect, the groups ' 
significantly from each other. The main points of difference are most instiue i 
and can be summarized as follows: . ] s 

a) The greatest contrast between the two groups is seen at the coun 
under 20 million/cc. Only 5 per cent of the fertile men compared vnth 
cent of the “infertile” group fall in this category (9 per cent of the 
men had counts under 10 million/cc whereas only 2 per cent of the tern 

are at this low level). mo dal 

b) The peak for the “infertile” group is under 20 milhon/cc while 
count class for the fertile group is 60-80 million/cc (using classes o 
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width instead of 20, the modal groups are under 10 million/cc for the infertile 
group and 70-80 million/cc for the fertile men). 

c) Fifty per cent of the “infertile” men (indicated by Q 2 on the figure) had 
counts of 74 million/cc or less whereas half of the fertile men are over 90 mil¬ 
lion/cc. One-fourth (Qi in figure) of the “infertile” group had counts under 32 
million/cc while 25 per cent of the fertile men had counts up to 54 million/cc 
(29 per cent of the fertile men had counts under 60 million/cc). 

Cumulative Frequency 

TOTAt SPIRM COUNT 



Total Sperm Count in Millions 

Fig. 3 

d) Arithmetic means also are significantly different. The mean (average) 
count for 1000 fertile men is 107 million/cc. (S. D. 74 million/cc) and 90 mil¬ 
lion/cc (S. D. 76 million/cc for 1000 “infertile” men. But as we have pointed 
out previously/ averages do not represent the true differences between the 
gioups and, indeed, can be most misleading. For example, the average of 90 
million/cc for the “infertile” group could be construed as representative of the 
infertile group which it most certainly is not. We present these “average” 
figuies merely as a basis of comparison with similar figures given by other workers 
m the field. 

TOTAL SPERM COUNTS IN FERTILE AND INFERTILE GROUPS 

It is a matter of debate as to whether sperm counts /cc or the total number 
o spermatozoa in the ejaculate is the more important factor in semen quality. 

5 MacLeod, J: J. Fert. & Steril., 2:115, 1951. 
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We shall discuss this point in detail later and present novr the frequency dis¬ 
tributions of the total sperm counts in both groups. These are presented in 
figure 3. The main points can be summarized briefly. As in the counts /cc the 
greatest difference between the two groups lies in the “low total count” levels. 
Where only 7 per cent of the fertile men had total counts under 50 million 15 
per cent of the “infertile” men fall in this category. The remaining distributions 
in both groups compare well with each other. We present the average total 
counts for what they are worth. The average total count for the fertile group 
is 350 million (S. D. = 295 million) compared to 308 million (S. D. = 282 


SPERM COUNT PER CUBIC CENTIMETER Of EJACULATE 



million) for the “infertile” group. While the difference between the tv o figuies 
is small it is significant but the significance is meaningless if averages alone are 
considered. 

ANALYSIS OF SPERM COUNTS IN FERTILE AND INFERTILE GROUPS 

So far we have considered all the men in the infei-tile marriage group as 
fertile” but it is obvious that, in a large percentage of these cases, the au 
on the female side and that the fertility of the husbands in such instances 
be good. We shall consider this point in more detail later in anothei P a P^ 
Similarly', as we have pointed out above, many cases of infertile manage 
be classified under the headings of repeated miscarriage, still-birth, one 
sterility. If we take conception onhj as the end-point in male fertility 
considering at this time semen quality as a factor in miscarriage an o 
normalities of pregnancy, we can subdivide the “infertile marriage gI °^, men) 
on the basis of conception performance. In our group of 1000 m ei i 
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241 have produced one or more conceptions prior to the semen examination 
either in the same marriage or in a previous marriage. Six hundred and eighty- 
four never had produced conception prior to the semen examination. In the 
remaining 75 cases the history is incomplete. When the sperm counts of the two 
groups are analyzed, valuable evidence corroborative of the data in figures 2 
and 3 is obtained. Figure 4 gives the relative frequeue}* distributions of sperm 
counts/cc of the “conception” and “no conception” groups of the “infertile 
marriage” group. The two distributions bear the same relationship to each other 
as the original fertile and “infertile” marriage groups. The most striking feature 


Conolohve frequency 

100 


TOTAL SPERM COUNT 
RELATIVE FREQUENCY DISTRIBUTIONS 



^ioo 300400 soaloo 
- 0 ' 




Totol Sperm Count in Milliont 0 Q. 
--- 90 23 f 



Fig. o 


A ALT. O 

is that the frequency distribution of counts in the “conception” group virtually 

SoS rr ?'• ' he “ ■“■*» «™P- In other rvorfs, ff ™ "verl 
marriage” f< f tlhtj standards onl .V the counts of men in the “infertile 

Breaking* dm™ . P1 '° duced conce P tion - the results would be similar, 

fall undergo mill* f*** ^ 4 ’ ° nly 8 per ceUt of the “conception” group 

? L 0mpared t0 19 per cent “ the “ n ° conception” 
contrast to'll n ° f ^ ‘ co,lc eption” group fall under 10 million/cc in 

“in* T “ n ° C ° nCepti0n ” ^oup.) As in the fertile and 
hes in the “undergo*million” cla^ 1 ^ C ° ntlaSt “ the freciuenc T distributions 

8 irSa^°Si^L^ mti r S » fi& fV' 691 ” 1 ' 6 Httle Comme,lt * Again, the 
the fertile and ZvL’ l and ^ gr ° UpS is diking. As in 

"total cotmt” levels dilW “ h ! °"" d <»« 
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A STANDARD FOR FERTILITY BASED ONLY ON SPERM COUNTS 

We have suggested that a count of 60 million/cc as a minimal standard for 
normal fertility is too high, and have shown (fig. 2) that nearly 30 per cent of 
our fertile men are under the 60 million/cc level. This large number cannot be 
ignored. Careful re-examination of the data presented here shows rather pre¬ 
cisely that the minimal standard for male fertility is much lower than 60 mil¬ 
lion/ cc if we take sperm count as the only criterion of fertility. We realize that 
other factors (motility, morphology) must be considered, but on the basis of 
count alone certain valuable information is obtained by an extension of the 
analysis already presented. 

If we consider only fertile men it is obvious (fig. 2) that we cannot propose a 
minimum standard would include all the fertile men represented in our 

data since of necessity such a standard would have to include all the men in the 
“infertile” marriage group as well. However, we may set the minimum standard 
at the count level above which 95 per cent of the fertile men are found. To be 
sure, this figure is arbitrary but it is often used in such analyses and disregards 
few (5 per cent) of the fertile group observations as due in some manner to 
“chance.” This procedure would place the minimum standard at about 20 
million/cc. 

A more precise approach to this problem is shown in table 1. The first section 
(group 1) represents the WOO fertile and WOO “infertile” marriage cases, a 
total of 2000 semen specimens. If we classify these 2000 observations accoiding 
to sperm count/cc, we obtain the figures in the first column. Thus, a tota o 
211 men from both groups had counts under 20 million /cc and 248 were bet"ecu 
20-39 million/cc, etc. We emphasize that 1000 (50 per cent) of the cases am 
contributed by the “fertile marriage” group. If count/cc were not a discriminating 
factor in fertility, one would expect the number of cases falling in each cmw 
classification to be evenly distributed as to “fertility” or “infertility. 
is not the case as is shown by examination of the proportion contributed } 
fertile group to each count level (column 2, table 1). Thus, the fertile mailing, 
group contributed only 22 per cent to the 211 cases under 20 million/cc'' 
on the basis of independence of fertility and sperm count this group s' 10 ) 1 ia ' 
contributed 50 per cent (a highly significant difference). At the 20-39 nu 
count level this proportion jumps dramatically to 47 per cent not signt c a ■ 
less than 50 per cent. (It should be emphasised that advancing in 10 I0 ”^ r 

units gives the same result—the big jump occurs at 20 million/cc.) ie ° ^ 
count levels to which the fertile group contributes significantly moie 
per cent are 80-99 and 160 million and over /cc. But we do not bei&c ^ 
these points have any practical significance inasmuch as the P’°P 0! , j 0 
tributed by the fertile group to counts of 20 million/cc and over von ' 
be greater than 50 per cent to make up for the deficiency under this b j c ^ 
this line of thought, another interesting fact shown by the data m i 
column 2 is that the proportion contributed by the fertile group at ca ^. 1 g(en( | v 
level does not rise consistently as might be expected if fertility veie cons ‘ ^ 
proportional to count levels. In other words, the figures strong y sugg - 
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on the basis of sperm count alone a semen specimen with a count of 140 million/cc 
does not have a higher fertility potential than one of 40 milhon/ec. But we 
should make clear that the figures are not to be construed as probabilities of 
fertility. The contribution of 22 per cent by the fertile group to the “under 
20 milUon/cc” class is not the probability that a man with such a count is fertile. 
This figure depends on the equal sampling of the fertile and “infertile” groups, 
but the pattern would be similar whatever the ratio of sample sizes to each other. 


Table 1 


GROUP I (2090 CASES) 


i A. Fertile Marriage 
(1000 Cases) 

. B. Infertile Marriage 
count per 1 (1000 Cases) 

CUBIC CEVTUIETER 
IS HIIXIONS | 


group n (925 cases) 

A. Men in infertile marriage 
with history of concep¬ 
tion (s) prior to semen exam 

(241 Cases) 

B. Men in infertile marriage 
with history of no conception 

prior to semen exam 
(654 Cases) 


group m (925 cases) 

A. Men in infertile marriage 

vrith conception(s) 
prior to or after semen exam 
(319 Cases) 

B. Men in infertile marriage 

with no conception 
prior to or after semen exam 
(606 Cases) 


C b e5 ! P co“° a i 

Co^t'tritoed f n>n.5007r 
Class', by A 


All Cases 2000 ]50.0%, 


Lnder 20 
20-39 
40-59 
60-79 
SO-99 
100-119 
120-139 
140-159 
160-Over 


211 21 . 8 % 
248 j47.1% 
237 '52.7% 
271 >52.4% 
220 *59.1% 
191 '49.7%' 
‘ 157 j52.2%> 
96 52.1% 
369 57.7% 


Signif. 
Xot Sig. 
Xot Sig. 
Xot Sig. 
Signif. 
Xot Sig. 
Xot Sig. 
Xot Sig. 
Signif. 


Difference 
from 26.1*^ 


1 Xo. of Pro- 
j Cases portion 
i in Con- 
Count tributed 
Class by A 


— 925 34.5% 


152 13 
118 26 
104 26 
120 21 
, 81 34 
* S3 37 
, 69 120 


Signif. 
Xot Sig. 
Xot Sig. 
Xot Sig. 
Xot Sig. 
Mod. Sig. 
Xot Sig. 


45 28.9%j Xot Sig. 
153 33.3%| Mod - Sig. 


152 19.1% 
118 37.3% 
104 30.8% 
j 120 35.0% 
I SI 43.2% 
! S3 44.6% 
| 69 30.4% 
45 37.8% 
j 153 40.5% 


DiSerence 
from 34.5^ 


Signif. 
Xot Sig. 
Xot Sig. 
Xot Sig. 
Xot Sig. 
Mod. Sig. 
Xot Sig. 
Xot Sig. 
Xot Sig. 


Significant—probability less than .01. 

Mod. Sig.—probability between .01 and .05. 

Not Sig. probability greater than .05. 

These points are given greater weight if we now consider more carefully only 
the infertile” group and the proportion or cases at each count level in which 
the husband already had produced a conception (group 2). The “20 million/cc” 
mark (column 5) again is outstanding. Here, 241 out of 925 cases (26 per cent) 
a a histon of one or more conceptions prior to the semen exam. Reasoning as 
e ore, we mat expect 26 per cent of the cases at all count levels to come from 
the conception group. The count level under 20 million/cc again is significantly 
e eient, only 13 per cent of the cases being contributed by the “conception” 
group. As before, immediately above this level (20-39 million/ce) the expected 
proportion is reached. 

Of the remaining 6S4 men in the “infertile” group with no prior conceptions, 
c ncep ion has resulted in 7S of these cases since the semen examination (25 
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conceptions have since been reported by the cases with previous conceptions). 
When we add the 78 new conception cases to the old group of 241 we get a total 
of 319 men known to have produced a conception at some time. The analysis of 
this group of 319 is shown in group 3 of table 1 and leads to the same conclusions 
as those reached for groups 1 and 2, namely, that the “under 20 million/cc 
level” is the highly significant point of demarcation for fertility if only count/cc 
is used as the criterion of fertility. 

We have performed a similar analysis for total sperm counts in all 3 groups 
(table 2). In all groups, the only count level at which significantly fewer cases 


Table 2 


TOTAL COUNT IN 
MILLIONS 

CROUP I (2000 CASES) 

GROUP II (925 cases) 

GROUP III 

(923 cases) 

A. Fertile Marriage 

(1000 Cases) 

B. Infertile Marriage 

(1000 Cases) 

A, Men in infertile marriage 
with history of concep¬ 
tion (s) prior to semen exam 

(241 Cases) 

B. Men in infertile marriage 
with history of no conception 

prior to semen exam 
(684 Cases) 

A. Men in infertile matrose 

with conception's! 
prior to or after semen etan 
(319 Cases) 

B. Men in infertile maniafe 

with no conception 
prior to or after semen tam 
(606 Casts) 

0) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

No. of 
Cases 
in 

Count 

Class 

Pro¬ 
portion 
Con¬ 
tributed 
by A 

Difference 
from 50.0% , 

No. of 
Cases 
in 

Count 

Class 

Pro¬ 
portion 
Con¬ 
tributed 
by A 

Difference 
from 26.1% 

No. of 
Cases 
in 

Count 

Class 

Pro¬ 

portion 

Con¬ 

tributed 

by A 

Difference 
from 34.5% 

All Cases 

! 2000 

50.0% 

— 

925 

26.1% 

— 

925 

34.5% 

- 

Under 50 

214 

29.9% 

Signif. 

136 

14.0% 

Signif. 

136 

21.3% 

Signif- 

50-99 

186 

44.6% 

Not Sig. 

95 

126.3% 

Not Sig. 

95 

33.7% 

Not Sig- 

100-199 

381 

53.8% 

Not Sig. 

161 

31.1% 

Not Sig. 

161 

40.4% 

Not Sig- 

200-299 

362 

53.6% 

Not Sig. 

157 

23.6% 

Not Sig. 

157 

29.9% 

Not Sig- 

300-399 

277 

53.1% 

Not Sig. 

114 

28.1% 

Not Sig. 

114 

41.2% 

Not Sig- 

400-499 

178 

50.6% 

Not Sig. 

86 

36.0% 

Not Sig. 

86 

43.0% 

Not Sig- 

500-599 

126 

53.2% 

Not Sig. 

54 

22.2% 

Not Sig. 

53 

35.2% 

Not Sig- 

GOO-Over 

276 

54.3% 

Not Sig. 

122 

2S.7% 

Not Sig. 

122 

35.2% 

Not Sig- 


Significant—probability less than .01. 

Not Sig.—probability greater than .05. 

are contributed by the fertile and “conception” groups is under 50 million- 
that count level, no significant differences from the expected proportions ^ 
found. As in the case of count /cc the proportions do not rise with 11S1U ° c0 
level. 

THE RELATIONSHIP OF EJACULATE VOLUME TO SPERMATOZOAN COUXTa 

As part of this protracted analysis of semen quality in fertility' and 
it is essential that as each aspect of semen quality' is analyzed, its ie a 1 ^ ^ 
to the other qualities be determined. Our analysis of ejaculate a o umc 
record 1 and now we have presented data on sperm counts, it ^ ,<j n . 

to show the relationship between volume and sperm counts in feitie ai 

fertile” men. . . , Qc ] a5 ses 

For this purpose, it is necessary to divide the volume and count /cc 
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so that comparisons can be made between each quality in each class. We have 
chosen the following as our class limits in each quality: 


TWar—r 

Under 2.4 cc 

2.4- 3.3 ce 

3.4- 4.4 ce 

4.5 cc and over 


CosirJ cc 

Under 40 million 
40-79 million 
SO-139 million 
140 million and over 


\\ e have not selected these classes arbitrarily but rather because they correspond 
roughly to the quartiles represented in figures 1 aud 2 for volume and counts cc 
respectively. 




Fig. 6 


«* 0 shoirs ,h», there a 

In contras tlmro ' is ^ etw f en ejaculate volume and sperm counts'cc. 
in the IWOrinfertih^ between volume and count 

portion of inn- /> * - ( ®' r )* I 11 t lls e 1 * 011 ?' volume increases, the pro- 

Z°« 2,2 “” d ,ht proI,orti “ "f bid, count, deeVeaee 

rii, -main relatively conJanl 

groups 

higher volumes are a^ociated" ° * demonstrated - taauAy, that the 

^oup. We have carriedth - / P i° 0rer Sperm cou,lts in rhe ‘'infertile” 

relationship in the “conception" ‘VTrl ^ consldered the volume-count 
marriage" group BecauS o ” V D °-< once V Uo »" ^ups of the “infertile 
there is no significant111T hmnaUons ** «m state quite briefly that 
group nherea* i n the “nMoncenr^"™" V °! Umeand C0lun the “conception" 
as in Jhe “infertile marriage ~ <Soup. Sr ° UP ^ ^ ^ type ° f rel ««»sbip 

Tin, discussion of volume-count relationship cannot be concluded without 
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Table 3 


COMPARISON WITHIN VOLUME CLASSES OE COUNT PER CC ATTRIBUTIONS 


COUNT PER CC TN MILLIONS 

Volume under 

2 4 cc 

Volume 2.4 
cc-3.3 cc 

Volume 3.4 
cc-4.4 cc 

Volume 4 5 cc 
and o\er 

Proportion of 
Cases 

Proportion of 
Cases 

Proportion of 
Cases 

' 

Proportion cf 
Cases 

Fertile 

Infertile 

Fertile 

Infertile 

Fertile 

Infertile 

Fertile 

Infertile 

40 

40-79 

80-139 

140+ 

17% 

21% 

31% 

31% 

26% 

21% 

24% 

29% 

14% 

28% 

31% 

27% 

23% 

24% 

31% 

22% 

17% 

28% 

35% 

20% 

36% 

24% 

24% 

16% 

17% 

32% 

27% 

24% 

31% 

27% 

25% 

14% 

Total . . 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

No. of Cases. 

291 

235 

266 

253 

213 j 

235 

230 

277 

Median Count per cc. 

103 

88 

95 

86 

89 | 

64 

S2 1 63 

Differences between Dis¬ 
tributions 

X 2 = 7.60, 

N = 3, 

P = .05 

x 2 = 6.91 

N = 3, 

P = .07 

X 2 = 21.02, 

N = 3, 

P <.001 

x 2 = 21-53, 

N = 3, 

P <.001 


reference to the data in table 3 which compares the sperm count/cc disti J u . 
between the “fertile” and “infertile” groups at all volume levels. 1C 
points of interest in the table are 1) that, at all volume levels the conn s 0 
“fertile” group are better, 2) for volumes under 3.4 cc, the differences 
berween the “fertile” and “infertile” groups are not significant, anc a 




JtALE FACTOR IX FERTILITY AXD INFERTILITY 


447 


levels of 3.4 cc or over, tlie difference between sperm counts in the two groups 
is highly significant. 

mscrssiox 

We believe that this analysis indicates that a more realistic approach must 
be made to an estimate of human male fertility insofar as spermatozoon counts 
are concerned. Using only this criterion it is clear that the range of “normal” 
fertility in the male is much wider than was once supposed. When we have 
completed our presentation of similar analyses of motile activity and mor- 
phologv we do not expect to modify this position. While it is certain that no 
man can be considered sterile as long as a single spermatozoon appeal’s in his 
semen, it is clear that the chances of producing conception increase with rising 
sperm counts up to a certain point. Superficially, it may seem trite to make this 
statement. But it should be remembered that the most careful workers in the 
field of male infertility have, of necessity, been vague in their stand as to the 
point at which semen quality falls in the “infertile” class. Our aim is to clarify 
this position if it is possible to do so. 

Two important and well-defined facts emerge from the data that we have 
presented. The first is that the essential difference between fertile and “in¬ 
fertile” groups lies at a low sperm count level. The differences between the two 
groups above 20 million,'cc are insignificant. We interpret this to mean that it 
is at the 20 million/ce level that we must consider real “infertility” as beginning 
although we cannot preclude conception as possible below that level. If we had 
reached this conclusion by merely comparing groups of men whose semen pro¬ 
duced conception easily with that of men who had difficulty, we would be 
justified in suggesting that semen quality standards should be lowered. But 
when we ignore the fertile men in our analysis and consider semen quality only 
in the “infertile” group,, and reach the same conclusions by such a completely 
independent analysis, we are even more confident that the 20 million/cc count 
level is most significant. 

The second important inference we can derive from the data is that above 
the critical 20 million/cc level, the chances of conception do not rise propor¬ 
tionally with the increase in sperm count and, in fact, do not increase signifi¬ 
cantly above this level. Farris, 6 on a scant amount of data, has made several 
sweeping generalizations in regard to male fertility, one of which we can discuss 
at this time, namely, that an individual whose semen contains less than SO 
million active spermatozoa is “subfertile” (semen with from S0-1S5 million 
acti\e spermatozoa is only “relatively fertile”). In order to meet Ids “relatively 
"ertile ’ standards and allowing a generous “SO per cent active cells,” a total 
spermatozoan count of from 100-200 million would be necessary according to 

e art l s standards. Thus, from 15 to 35 per cent of our fertile men would be 

su crti e. This is considerably more than the “occasional pregnancy” allowed 
to this group by Farris. 

In regard to the significance of sperm counts/ec as against total sperm count 
it seems to make little difference which point of reference is used as a standard. 


448 


John MacLeod and ruth z. gold 


The sharp difference between the fertile and “infertile” group lies at the “under 
50 million total count” level. 

It is of interest to compare our data with those obtained from other studies 
of fertile men in the literature. The work of Hotchkiss et al. 4 on 200 men of known 
fertility particularly is interesting when a comparison is made of the number 
whose sperm counts fall in the lower count levels. For example, their figure and 
ours for counts under 20 million/cc are identical, 5 per cent jn each case. Similarly, 
for count levels between 20 and 40 million/cc, the figures are 10 per cent and 
12 per cent respectively, again virtually the same. And at the 40-60 million/cc 
level, their figures are 11 per cent, ours 12 per cent. 

The next largest series on fertile men is that of Falk and Kaufman. 5 Their 
100 men were selected on a much more rigid basis inasmuch as they were re¬ 
quired to have had at least two normal pregnancies (with no miscarriages) 
to their credit before qualifying as normal, fertile men. We have taken the 
first 100 semen examinations examined in our fertility group, the donors of which 
had a pregnancy history corresponding to the Falk and Kaufman criteria and 
used the data for comparison. They found fewer cases under 60 million/cc 
(15 per cent compared to our 22 per cent) and none of their semen specimens were 
under 20 million/cc (we found 4 per cent). We do not believe these differences to 
be a matter of concern since we have found considerable variation in the relatne 
frequency distributions if we study our 1000 fertile men in groups of 100 m 
order of observation. 

More recently, Page and Houlding 9 presented a most comprehensive 
well-analysed study of semen quality in a group of 1000 cases applying or 
treatment of their infertility problem. They subdivided their series of 329 case, 
into classes of “fertile” and “unknown fertility” on the basis of whether oi no 
conception took place within 6 months of the semen examination. They < u 1 
include in their analysis cases in which conception had occurred prioi 0 
initial semen examination nor do they mention cases in which conception 
place later than 6 months thereafter. For these reasons it is impossible to coi 
duct any comparison between their data and ours at this time. We P 10 P 0 ^ 
postpone this analysis until we have a comparable amount of follow-up ^ 

Obviously, this unilateral approach to the problem of infertile marriage" 1 
only semen quality is considered, is not enough. We must consider both 1US 
and wife and analyse semen quality further in terms of deficiencies m ie ^ 

This analysis is in progress and will be published. Similarly, the 1C ;l ' r 

continence, frequency of intercourse, age of the individual, etc. to semen a ’ s 
are being considered in this analytical fashion and the data made a\ a ’ a 
soon as possible. 

SUMMARY 

i i non men m 

Data are presented on semen quality in 1000 fertile men ana 

“infertile” marriage. f ] 3 50 cc 

The median ejaculate volume for the fertile group is 3.20 cc. anc 
for the “infertile” group. The difference is significant and is discusse 

9 Page, E. W. and Houlding, F.: In press., J. Fert. & Steril. 
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The median spermatozoon eounts/cc for the fertile group is 90 million and 74 
million for the “infertile” group. The real difference between the two groups 
Lies in the relative frequency distributions and only at the lower count levels, 
namely, below 20 million/ce. 

In a similar analysis of total spermatozoon counts, the real difference between 
the fertile and the “infertile'’ groups lies at count levels under 50 million 7 cc. 

The relationship between ejaculate volume and spermatozoon counts is an¬ 
alyzed and discussed. 

We are deeply indebted to Prof. R. Gordon Douglas of the Department of 
Obstetrics and Gynecology, Cornell Medical College, for the facilities of his 
department and for the wholehearted cooperation he has extended in this study. 
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THE ROLE OF THE UROLOGIST IN THE PROBLEM OF INFERTILITY 

ISADORE GERSH 

The urologist by his training, experience, and technical facilities is logical!) 
the practitioner who should be best qualified to investigate and evaluate tie 
condition of the reproductive system in men and to treat disorders m e m, 
which result in disturbances in fertility. The urologist has a definite adnn a 
over the physician who studies the woman m a barren marriage, e 
seminal fluid and more particularly, the spermatozoa, may be studied, 
the female the evidence is much less direct. 

Until the past two decades the wife usually bore the respon at 

childlessness. Now, even most laymen realize that husban s are ^ 

least almost as often as wives in sterile matings. In_ many cases t ^ P ^ 

to place the fault entirely upon either the man or J he J^ d ’ ed responsibility 
has pointed out, '‘involuntary barrenness is a matterr of d q{ ^ couple3 

in the large majority of cases.” Tyler and Payne- ana y hgse cases they 

referred primarily as gynecologic problems and m t"o-thir ^ piMk , 

found an important male factor m the infertility pro ■ Michelson 

reported defective semen to be a factor in G per cen impaired 

and MicheW in a group of 855 barren.couple* .toad 5 9 ^ thmtesvaS 
fertility. Of 287 cases in which complete data on the fert 1 tj ^ ^ ^ case3 , 

obtained, they found that “both were apparen y childlessness 

and the husband was either a contributing or sole cause of the 

m The fertility status of the male is determined after a ° f 

physical examination, and certain laboratory findings in the 

one or more seminal specimens have been obtained Mb ^ The 

male should be available when the investigation of t yg pub r lCa bon=, 

details of fertility studies in the male are recorded Rober t S , 8 and 

including those by Hotchkiss/- 6 Williams and Simmons, na 

Weisman. 9 . , Association, Tulsa. 

Read at *-I m&f South Cent,.! S*.ion, 

° k J a Me S aker e , I S^ .R. Male infertility from a gynecologic viewpomk JJ. A- M- A" 
. Tyler? E T. and Payne, S.: Spermatogenesis and the therapy 3^355, 

and Pinck, B. D.: Factors m male sterility. Am m5ir riag«- 

194 4 lichelson, L. and Michelson, R.: Fertility studies of the male 1 
J - sperm analyses and evaluation of therapeutic P 

J. A U ^ ^ 1849-1851, 1936. o{ thc causeS , diagnosis, and t 

« Hotchkiss, R. S.: Fertility in men. A B Lippincott, 1944- • 0 f S ( e rilk. v - 

K*?fca.ppSch.. •>»”»; 

"«&2Z if c "”“' 

Surg., Obst. and Gynec., 80: 339-344, 19«. 
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HISTORY AND PHYSICAL EXAMINATION 

The record should include all the details covered in a clinical history with 
emphasis on factors having any possible bearing on fertility. The history should 
reveal details of any previous marriages and if possible whether the divorced 
mate has remarried and had children. A history of gonorrhea in the male is of 
little value unless one learns whether there were complications, such as posteiioi 
urethral involvement and epididymitis. Nonspecific epididymitis may also ac¬ 
count for obstruction to spermatozoal migration. A history of mumps is especially 
important if the disease occurred in adulthood and was complicated by orchitis. 
Any history of swelling or abnormality in development and descent of the testicles 
should be noted. Systemic diseases and infectious processes are important be¬ 
cause they may depress spermatogenesis. 

In the physical examination the urologist will note any urethral deformities 
or strictures and changes in size or consistency of the testes Genital abnormalities 
will often indicate what will later be confirmed bj r examination of seminal 
specimens. The prostate and seminal vesicles should be carefully palpated and 
the expressed secretions examined microscopically on one or more occasions. 
Other possible foci of infection should also be searched for. The development of 
the secondary sex characteristics and the state of the endocrine system are 
noted. A urinalysis, blood count, and a serologic test for syphilis are routine. 
Patients shooing endocrine disturbances and those in whom seminal deficiencies 
are found, should have a basal metabolic determination. 


COLLECTION” AXD EXAMINATION' OF SEMINAL SPECIMENS 

The seminal specimen is collected by masturbation or withdrawal and ejacula¬ 
tion into a sterile wide-mouthed bottle after an interval of 3 to 5 days since any 
emission has occurred. In most cases I examine a specimen collected by each 
method. It is important that the entire specimen of a complete ejaculation be 
obtained. MacLeod and Hotchkiss 10 showed that the first 40 per cent of the 
ejaculate contains approximately 75 per cent of the spermatozoa, and they have 
superior motility. In my experience faulty handling of the specimen between 
the time of collection and delivery to the office results not infrequently in im¬ 
paired motility and survival rate of the sperm. Condom specimens are to be 
condemned since both the latex and the powder used in their manufacture are 
inimical to spermatozoa. 

The specimen is examined soon after liquefaction has occurred. Seminal fluid 
is alkaline. Normal volume varies from 2.5 to 6.0 cc. Excessive viscosity may 
mterfeie " ith sperm motility. The quality of motility is an important attribute 
o sperm, however, as Pulliams 11 has pointed out, motility is a characteristic 
not only of normal sperm, but also of “most spermatozoa that are not fit for 
impregnation purposes.” Survival rate is determined by examining a wet drop 
c\en ev hours; at room temperature a normal specimen will still contain some 

ic.il co^Hturn c ' 1 ^ lss > h■ 5-: The distribution of spermatozoa and certain chem- 
«. \YUw n lv^V h ^ umil , n ejaculate. J. Urol., 48:225-229, 1942. 

Ucv., 43: 5S7-592 1939 ^ re atlon 0 s P erm motility to fertilizing ability. Urol. <fc Ctitan. 
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motile spermatozoa after 24 hours. Opalescence of the fluid gives a rough im¬ 
pression of cellular concentration. Specimens with low counts are thin and watery 
in appearance. Highly fertile semen contains 80 million or more spermatozoa 
per cubic centimeter. Some authors have stressed the importance of the total 
count as well as the concentration per cubic centimeter, while Farris 12 places 
emphasis on the total number of active sperm in the entire specimen. To study 
the morphology, smears may be stained by several methods. The proceduie of 
Williams 13 using crystal violet and aqueous rose bengal, in my experience, is 
simple and satisfactory. Moench and Holt 14 considered that fertility is impaired 
when abnormal forms are more than 20 per cent. I am impressed by the fact 
that usually as the sperm count diminishes the abnormal forms and other de¬ 
fects increase, as was reported by MacLeod and Hotchkiss. 15 

A staining procedure recently reported by Blom 16 for differentiating live and 
dead (bovine) spei'matozoa is based on the principle that living cells do not 



Fig. 1. Photomicrogiaph of eosin-nigrosin stain showing motile and nonmotile sp 
former do not take up eosin and are colorless. iSTote abnormal foims. 

take up eosin. Williams and Poliak 17 applied the procedure to human semen nn^ 
found that “this method which gives information about both via bn t},^ ^ 
morphology, provides a valuable screening test for the average c * ^ 
During the past few months I have used this procedure and have f° un 1 . 
be a helpful addition to those already in use. Spermatozoa stand out s ^ 
against the brownish-violet background, and by this staining met o 

'• Farris, E. J.: The number of motile spermatozoa as an index of fertility in mon ‘ 
of JOG specimens. J. Urol., 61: 1099-1104, 1949. . . j morphology 

13 Williams, W. W., McCugan, A. and Carpenter, H. D.: The staining a 

of the human spermatozoon. J. Urol., 32: 201-212, 1934. . j. Obst.ano 

14 Moench, G. and Holt, H.: Sperm morphology in relation to fertint} . t 

Gynec , 22: 199-210, 1931. f jp .;ie marriage. 

15 MacLeod, J. and Hotchkiss, R. S.: Semen analysis in loOO cases 

Am. J. Obst. and Gynec., 52: 34-41, 1946. . ■ ■ Fertility n nl1 

16 Biom, E.: A one-minute live-dead sperm stain b}’meansof eosm-n t, 

Sterility, 1: 176-177, 1950. ... .u c a id of eosm- 

n Williams, W. W. and Poliak, O. J.: Study of sperm vitalitj lm - 
nigrosin stain. Fertility and Sterility, 1: 17S-1S1, 1950. 
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possible to differentiate live from dead cells as veil as to obtain information 
about sperm morphology; see figure 1. 

EVALUATION OF FACTORS IN SEMINAL STUDIES 

It must be remembered that in evaluating the fertility* status of a man a 
determination is made only of the probability of Iris being able to produce a 
pregnancy in a fertile woman. Fertility is a characteristic based on the sum of 
a number of factors, and pregnancy will occur only if the sum total of the male 
and female factors are adequate. Pregnancies will result in some cases "heie 
there are few spermatozoa and will not occur in other instances where there ai e 
an abundance of the gametes. After the man has been studied one cannot dog¬ 
matically say, unless the patient is absolutely sterile, that he will or will not 
eventually impregnate his wife. Hotchkiss, Brunner, and Grenley IS found that 
25 per cent of 200 men whose wives were pregnant had sperm counts below 
GO million per cc., and the sperm counts were as low as 2,250,000. 

In discussing male fertility in 1940, Meaker stated “the eY'aluation is based 
chiefly, though not entirely, upon the quality of the semen. To merit the rating 
of good, a specimen must have a sperm count above 60,000,000 per cc.; a motility 
of at least 70 per cent; and not more than 20 per cent of abnormal forms accord¬ 
ing to the method of my urologic associate. An intermediate specimen presents 
one or more of the following features: a sperm count below 60,000,000 but above 
20,000,000; a motility of less than 70 but more than 20 per cent; and between 
20 and 30 per cent of abnormal forms. If a specimen falls short of minimum 
intermediate requirements in any one of the respects, number, motility, or 
morphology, it is rated as poor. Thus three groups of males are defined, those of 
good, intermediate, and poor fertility.” In the series reported below the classi¬ 
fication of Meaker was followed with the addition of a fourth group—“sterile” 
in whom no sperm were found in repeated ejaculates. 


REPORT OF STUDIES OF MALE FERTILITY’ PROBLEMS 


During a period of several years prior to World War II, I studied and treated 
a number of men in infertile marriages. Too often, based on published standards 
for male fertility, a discouraging prognosis was given, and months or years later 
pregnancies occurred in a number of cases in spite of semen Y’alues believed to 
be incompatible with fertility. As a result, during the past few years a more 
hopeful outlook has been expressed in these cases with seminal deficiencies. 

This report deals with a review of studies in 292 white men who were referred 


to me from January 1946 to November 1949, for evaluation of their part in 
arren marriages. The necessity for cooperation between the urologist and 
pmecologist in these problems is obvious. In 63 cases the wives were examined 
* com petent general practitioners and in the remainder by gynecologists. Cases 
uere excluded from this series in which couples had been trying unsuccessfully 
o :a\ e a pregnancy for less than one year, those in which the mates have become 
norced or separated, unmarried men who came for information regarding their 

fertile memAm.®; P ” : Semon anal -Vses °f two hundred 
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fertility status before entering into marriage or who were suspected of causing a 
pregnancy, and those who failed to complete the necessary investigation* 
Follow-up information regarding pregnancies subsequent to the fertility studies 
was obtained in 218 couples. A larger series would be more desirable for statistical 
purposes; however, the figures are indicative of a trend, at least. 

Ages of the patients ranged from 20 to 47 years, as shown in table 1. Seventy- 
nine per cent (231) were married from 2 to 7 years when the study of the male 


Table 1. Age of 292 men in barren marriages 


Age 

20-24 

25-29 

30-34 

35-39 

40-44 : 

4H7 

Number of patients . 

21 

112 


46 

9 

3 


Table 2. Duration of 292 barren marriages 


Years of barren marriage 

1 

2-4 

5-7 

8-10 

H-b 

Number of patients 

13 

136 

95 | 

39 

9 


Table 3. Fertility classification of 292 men in barren marriages 


CLASSIFICATION 

NUMBER 

PER CENT 

Good 

174 

59 6 

Intermediate 

52 

17.S 

Poor 

40 

13 " 

Sterile 

26 

S.9 

Total 

292 

100 0 


Table 4. Follow-up studies showing incidence of pregnancies according to fertility 

classification of husband __ 


FERTILITY STATUS 

NUMBER OF 
MEN 

COUPLES IN WHICH 
PREGNANCY OCCURRED 

Lumber with 

PREGNANCY 
TO TERM 

1 number 

1 ITU Mis* 

carriage or 
tubil 

PREGNANCY 

\pIBE* 

NOtf 

pregnvnt 

___ 

Number 

Percentage 

1 

Good 

120 

61 

50.S 

52 

6 

3 

o 

Intermediate 

38 

18 

47.4 

16 

2 

0 

Poor 

37 

10 

27 0 

7 

1 

0 

Sterile 

23 

0 i 

0 

0 

0 


Total [ 

21S 

S9 

40 8 j 

75 

9 

5 


factor was undertaken, table 2. Of the 292 men in the entire series a ^ 
I classified 174 (59.6 per cent) as good, 52 (17.8 per cent) as interme ^ 
(13.7 per cent) as poor, and 26 (8.9 per cent) as sterile. In the group ^^ ^ 0$e 
cases with follow-up (see table 4) pregnancies occurred in 50.8 per cen ^ ^ (] 1C 
classified as good, in 47.4 per cent of the intermediate, and in 27 per ce ^^ c( j 
poor fertility group. No pregnancies resulted from any of the 23 men 
as sterile. 
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There was a history of testicular swelling in 44 (15 per cent) of the 292 men, 
25 having been of unilateral and 19 of bilateral involvement. Thirteen " <-i e 
complications of mumps, 15 were traumatic (including surgical) in origin, 10 
were epididymitis caused by gonorrhea and 6 were apparently nonspecific 
epididymitis. On physical examination some of these patients showed no testicu¬ 
lar abnormalities, the process having apparently resolved to a degree that changes 
were not recognizable by palpation. The latter were mainly patients with a 
history of epididymitis. Testicular changes including palpable changes in size 
or consistency of the testis or induration and thickening of the epididymis, 
were found on physical examination in 71 (24.3 per cent) of the patients in the 
entire series. There were, therefore, a number of men who gave no history of 


Table 5. Showing testicular findings on physical examination, fertility status from seminal 
studies and incidence of pregnancies in 218 cases with follow-up information 


PHYSICAL EXUHN VTIQV ! 

FERTILITY STATUS 

NUMBER OE 
PVTIEVTS 

NUMBER IN* 
WHICH PREG. < 
OCCURRED 

PERCENTAGE 

WITH 

PREGV\NC\ 

Normal testicles , 

Good 

ns 

I 61 ‘ 



Intermediate 

26 

u ; 


1 

Poor 

10 

i 4 ! 



Sterile 

O 

0 


1 

Total 

156 

79 

50.6 

Unilateral testicular changes 

Good 

1 2 

0 



Intermediate 

6 

1 2 i 



Poor 

S 

3 ■ 



Sterile 

0 

; o 



Total 

16 

{ o 

31.2 

Bilateral testicular changes 

Good 

0 

1 0 



Intermediate 

‘ 6 

! 2 



Poor 

19 

3 

1 


Sterile 

21 

0 

! 


Total 

46 

5 

. 10.9 

.Ml cases 


21S 

S9 

1 

> 40.s 


gonadal swelling but who nevertheless had testicles which had been involved 
b\ some disease process. Bilateral changes were sometimes found on physical 
examination where there was a history of only unilateral testicular involvement, 
t \\as impossible to find a cause for atrophic and hypoplastic testicular con¬ 
ditions in 22 cases. There were three unilateral crvptorchids and one bilateral. 

u p and Benyon 19 stated in their recent report on a series of cases “that no 
one with a solitary normal testis had a normal sperm count ” 

1 'I > 1 'V I, 1 , P at ’ eats "dih testicular changes, 21 were unilateral and 50 were 
'. a e , ra ' ' lree °f the latter had a combination of atrophy on one side and 
p> i \ma thickening on the other. Sixty-eight of these 71 patients, were classi¬ 
fied as being below the “good” fertility level, and all 3 men graded as “good” 

nal thcra P p^'j S . t-ro!. Bt WmOoE'lTO ^50 “ ent ° f m3 ’ e infertilit - v: An evaluation of mediri- 
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had sperm counts of less than 80 million per cc. Of 218 cases with follow-up 
information (table 5) the wives of 79 (50.6 per cent) of the men with normal 
testicles on physical examination had pregnancies. Of the group with unilateral 
testicular changes there were pregnancies in 5 (31.2 per cent), while those with 
bilateral changes reported only 5 (10.9 per cent) pregnancies. 

Bilateral testicular biopsies in 9 patients with seminal insufficiency were 
obtained and studied by the method described by Charney. 20 This is a valuable 
diagnostic and prognostic procedure and permits differentiation between re- 
versible and irreversible changes in the seminiferous tubules, as well as the 
progress of therapy 1 '. It should be mentioned that this procedure is not always 
necessary for differentiation between obstructive and nonobstructive azoosper¬ 
mia, because stained smears in the latter cases will often reveal cells of the 
spermatogenic series. 


TREATMENT 

The treatment of the infertile and subfertile male is a challenge to the physi¬ 
cian. The urologist is especially interested in the correction of anomalies such 
as hypospadias and cryptorchidism. The latter condition must be corrected 
before irreversible damage to the testicular tubules has occurred, as McCollum 
has shown. He did a follow-up study on a series of cases and proved that al¬ 
though cryptorchidism reduced fertility, that the operated group showed (fi¬ 
nitely higher fertility. In obstructive azoospermia the urologist may be able to 
remove successfully the barrier or perform a shunting operation so as to j- 
pass the obstruction in some cases. The procedure to relieve epididymal ob¬ 
structions, reported by Martin 22 in 1902, in which vaso-epididymal anastomosis 
was performed using fine silver-wire sutures, was used by Hagner 3 in 65 cases 
with the result that 21 patients had numerous motile spermatozoa in their ejac 
ulates. Humphreys and Hotchkiss 24 believe that silk is preferable to sib enure 
sutures for this operation. ^ ^ 

Focal infections should be cleared up because of their general dep iC ' 
effects. In some cases infection in the prostate and seminal vesicles may a e 
viability and motility of spermatozoa. In my series of 292 men theie " crc ^ 
(28 per cent) with definitely increased leukocytes in their prostatovesicu^ 
secretions. However, disturbances in motility and survival rate of the sperm 
zoa could be objectively attributed to this condition in only a small P l0 P or 
of the cases. The work of MacLeod 25 showing the deleterious effect o ij 
peroxide-producing bacteria may be the explanation. ^ 

20 Charney, C. W.: Testicular biopsj-. Its value in male sterility. J- A. M. A., H 

1443, 1940. . joc-ppnrlrd testick 3, 

21 McCollum, D. tV.: Clinical study of the spermatogenesis of undescenutu 

Arch. Surg., 31: 290-300, 1935. _ _ , -.c.o 1002. (Cifcff 

22 Martin, E. : Surgical treatment of sterility. Univ. Penn. Med. Hul., • > 

by Humphreys and Hotchkiss.) _ . > t a M A. 107 : 1351 " 

23 Hagner, F. R.: The operative treatment of sterility in the male. J. t - 1 

1854,1936. . r , J- Urol., 42: 

24 Humphreys, G. A. and Hotchkiss, R. S.: taso-cpididyma! anasto 

S15-S20, 1939. rited bv Hotchki¬ 

ss MacLeod, J. : Work on hydrogen peroxide producing bacteria. G 

Fertility in Men, Lippincott, 1944. 
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In the treatment of se min al insufficiencies all measures are used which aim 
to improve the patient’s general health as well as to stimulate spermatogenesis. 
Of all the endocrine preparations, thyroid is probably most widely employed; 
it is certainlv the least expensive. Its indication would seem to be mainly for 
those with low basal metabolic rates. Clinical results from the use of gonado¬ 
tropins are usually disappointing although occasionally of apparently definite 
value. It is possible that inadequate dosage is used too often. Testosterone in 
small doses may be of value when there is diminished motility of the spermatozoa, 
but therapeutic amounts depress spermatogenesis. 

A well-balanced diet with adequate proteins, minerals and vitamins is im¬ 
portant to maintain good nutrition. Supplementation with multiple vitamins 
and vitamin E may be indicated in some cases. Obese patients should be reduced. 
Some patients may require more rest and sleep; others need more exercise and 
time out-of-doors. Alcohol and tobacco are toxic factors which may need to be 
eliminated. Tight-fitting or excessive warmth-producing underwear may require 
modification. 

The above general measures have been used in the treatment of cases in this 
series showing seminal deficiencies. In most patients there has been no appreciable 
demonstrable change in the seminal findings, although in a few there was definite 
improvement in spermatozoa counts and in the survival rate of the sperm. As 
noted above, pregnancies have occurred not infrequently in spite of seminal 
findings considered to be below the “good” fertility range. Pregnancies eventually 
occurred in 28 (37.3 per cent) of 75 couples in which the man was classified as 
being of “intermediate” or “poor” fertility. 

There are numerous factors to be considered in the male infertility problem. 
Possibly there are qualitative and even quantitative factors of which we are 
yet unaware. 


COXCLUSIOXS 

Tw o hundred ninety-two men in barren marriages were studied and classified 
as to their fertility. Of 218 cases with follow-up information, pregnancies occurred 
in 50.S per cent of the couples in which the husband was rated as good, in 47.4 
per cent of the intermediate group, in 27.0 per cent of the poor group, and in 
none of the cases where the man was classified as sterile. Pregnancies resulted in 
50.0 per cent of couples in which the male gonads were found to be normal on 
p n -ical examination, in 31.2 per cent of those with unilateral testicular changes 
and m only 10.9 per cent of those with bilateral testicular changes. The role of 
e uro ogist in the study and treatment of problems of male infertilitv is stressed. 
242 Metropolitan Bldg., Denver, Colo. 
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TRANSLUMBAR SERIAL AORTOGRAPHY: A HEW MEDIUM AXD A 

NEW TECHNIQUE 

W. F. MELICK, C. P. YARBROUGH and T. D. BOLER 

From The Department of Urology, Si. Louis University and the SI. Louis City Hospital, 

St. Louis, Mo. 

INTRODUCTION 

From the increasing number of cases of aortograms reported, it is rather 
obvious that translumbar aortography is becoming a more widely accepted 
procedure. One of us, in a paper read before this society in 1947, reviewed the 
technique, indications for, values, and dangers of translumbar aortography. 
Smith, Rush and Evans have recently reported over 300 translumbar aorto¬ 
grams. The chief source of worry over the possible dangers of aortography has 
been the lack of a safe contrast medium; indeed, this one objection has led to 
its lack of universal adoption. Eighty per cent sodium iodide, the most com¬ 
monly used contrast medium, is quite irritating and seems to have been respon¬ 
sible for several deaths which have followed the procedure. At the writing of 
this paper, we have had no deaths following aortography. Through persona! 
communications, we know of several deaths which have occurred in other in¬ 
vestigators’ hands, although none have as yet been reported in the literature. 
In one case that was reviewed by us in our own territory, the x-rays show that 
the 80 per cent iodide was inadvertently 7 injected into the superior mesenteric 
artery instead of into the aorta. Death resulted within 24 hours and postmortem 
examination showed the entire intestinal tract sloughing, due undoubtedly to 
the necrotizing effect of the sodium iodide. All deaths of which we are :nutc 
have resulted from the accidental injection of the superior mesenteric uderjj 
instead of the aorta, with 80 per cent sodium iodide. It has been realized J a 
workers in this field that sodium iodide is far from the perfect medium an 
represents a rather definite hazard. An ideal medium would have a low viscoc .» 
low toxicity, extreme x-ray density, and be nonirritating in the require 
centrations. Concentrated diodrast lacks the fluidity to give good pictures an 
has led to some deaths in a large angiocardiography series which were rep 
Our attention was directed to concentrated (75 per cent) neo-iopax 
of its low viscocity and ease of injection. In fact, it is so readily injected wa 
before use, that we now do our injections by hand and have largely isca . 
the pressure device used initially. Through courtesy 7 of the Sobering orp - 
we were provided with the concentrated dye to use in our initial experun ^ 
There is little doubt, that while neo-iopax in 75 per cent concentration is irr ^.^ 
to some extent, it is certainty far less irritating than 80 per cent so jj |e 

Its use in routine translumbar aortography has convinced us t a RS 

pictures are not quite as good for reproduction, clinically, it g 1 ' es nos= ible 
good pictures as sodium iodide. Our fears regarding extravasation an ecrera i 
injection into the mesenteric arteries have definitely been lessene . k ec „ 
cases of extravasation, no ill effects have been apparent. We hat e, us ’ ^ 

Read at annual meeting, South Central Section, American Urological Associa 
Okla., September 25, 1950. 
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fortunate in not injecting the superior mesenteric artery with either neo-iopax 
or sodium iodide. Xeo-iopax is admittedly not the final word in media for this 
work, and we are at present working on another medium which may prove to 
be much less irritating. 

The other great disadvantage of aortography, as commonly used, has been 
that one has been limited to one picture made dining injection, which shows the 
renal blood flow, and a second made just after the injection, when the dye out¬ 
lines the kidney, the so-called nephrogram. In one of our earlier routine trans- 
lumbar aortography cases, an unexplained block was seen in an artery which 
was not confirmed 6 months later when the patient died of carcinomatosis and 
an autopsy was done. Following that case, we began to try to secure serial x- 
raj s, v hich would give us a number of pictures of the dye honing into and out 
of the kidneys. Our interest in securing such x-rays was further stimulated by 
the challenging new concepts of Trueta. In the light of this new idea of renal 
phjsiologv, based on the experimental demonstration of two renal circulations 
under autonomic nervous control, it might be possible to show such a vascular 
s unt by serial aortography. Recent confirmatory reports of Tiueta’s experi- 
mental findings attest to the universal interest which this work has aroused. 

he expense of most serial x-ray devices was an initial complete barrier to 
our efforts until we came upon the “seriograph.” This device was once considered 
and discarded because it is limited to 10 by 12 inch films, but we found it to be 
a equa e t >e patient a as very ea refull.v positioned and preliminary films made 
insure that all of the renal areas were on the film. This device carries a clip 
T n f’f of ' vh ' dl can be exposed automatically, in either 4* or 12 seconds 
was obv,ous fr ® the first successful pictures, that 6 mews made 

circultn“ PenDitted 3 for aCCUrate PfctUre ° f the reDal 

devices Ho' ■"' C j 3 ' 6 a 'f° secure< t excellent pictures with either of two homemade 

t DLartI™,' D - C - W * ir ‘° d «”> » ,b - b >' A- E. Brodeur of 

paratuTif.mn ■ Rad ' olo f ’ St L °™ University. Since Dr. Brodeur’s ap- 

demription rt riven C ’frf p f obably be availabIe commercially, only a brief 
masonite and £ uj'v ^ W S deVlce ' Jt consists of a tunnel constructed of 
a arid The • i- J ined> except for a s P ace in the center which is covered by 
vSn tS £ n IS S ° C6 f er ! d th3t if f0Ur 10 by 12 are inserted S 

ifsft 1 th f opm “ d » f *>- fa* * 

grid. Blocks of woofi^ f a I 611 * 1S ’ ° f . COUrse ’ correc tly positioned over the 
the last films 4s mon s” ° 6 SamC S ' ZG aS tbe Cassettes to use in exposing 

Pushed in and another ^ eXp0Sure 1S made > another cassette, or block, is 

-n easily be lade-n noToT T 5,^ ™ 5 7 

at a total cost of around ten dolkns!' 6 ^ ** 030 ^ by aIm ° St anyone 

b >sto£, a ^£ S £f aa £.° graphy C£m best be illustrated by the following case 

aortography Z P tZ of ^ Am * * ^nslumj 

° f a renal artery embolus which appears as though it 
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is becoming recanalized. A second series, however, done 4 months later, shows 
complete obliteration of the artery. As far as we can determine, this was the 
first time that serial translumbar aortography was performed. It is also the 
first time anyone has demonstrated radiographically a fresh embolus of the 
renal artery. 


CASE REPORTS 

Case 1. R. W., aged 44 years, was admitted through the emergency room of 
St. Louis City Hospital to the surgical service because of sudden severe light 
loin and abdominal pain with nausea and vomiting. The past history was signifi¬ 
cant in that 6 months previously, while at work as a machinist, he developed sud¬ 
den, severe precordial and chest pain and became dyspneic. Work-up wasdoneat 



Fig. 1. A, normal left pyelogram, no function on right, 30 minu • ,, er cent 
normal retrograde pyelo-ureterograms. C, translumbar aortogram m 
neo-iopax. Normal left renal blood flow, no dye enters right renal ait ) . ^ 

another hospital, where the patient was told he had had a heait ' jj a | 
that his heart was “irregular.” An abstract of his clinical recoid 10 m 11S ,• | (a |j Si 
showed that the patient had auricular fibrillation and was disc laige 01 R ^ 

As soon as it was determined that this was not an acute suigica P 1 ° j 0 g| ca i 
patient was transferred to the urological service. On transfei to 0111 ,.i; ni r yith- 
service, examination showed right lumbar tenderness, spasm anc S ual \Q2\, 

out radiation of pain. Urinalysis showed a clear urine, specific ^ 

pH 6.0, negative albumin and sugar. Microscopic examination si ( | anon 
epithelial cells, red cells, and clumps of white cells. The patient w as g funC . 

with relief of pain. An excretory urogram made immediately s iov ^ r jght 
tion on the left, with absolutely no function even in 30 minu cs c vstosc0 py 
(fig. 1, A). The diagnosis of a possible nonopaque stone was ma ■ - ^ ( ] ]e 
was carried out the following day and the bladder was norma ex carm ; ne 
edema of the right orifice. There was no urine and no intravenous’ jerogram 

on the right. Catheters were introduced easily and the righ P> ventr j c „lar 
was completely nonnal (fig. 1, B). An electrocardiogram s 10 '' C .. , c ] iang es. F° r 
preponderance, auricular flutter with fibrillation and mjoca 
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these reasons the clinical diagnosis of right renal infarction ay as made. An ordi¬ 
nary translvunbar aortogram was then made with 75 per cent neo-iopax and 
showed a failure of the right renal artery to fill with dye, which confirmed the 
clinical impression (fig. 1, C). Serial aortograms made 4 days later showed clearly 


J ■ 



A * 






D* 


Z* 


jested into aorta. Compare \sjth ^ :l ' ‘"'1 P er '‘fut neo-iopav is in- 

ficxxre S C\ third film in r\* n 55 ^ second film in series. Compare tvith 1 *md 
Compare nith A ] B. C IZ%^oTe fifth fitT* * ^ ^ 3 ‘ &«hsE?ot soties 
fl,m in senes. Compare nUh A. B.C,D E "* Senes ‘ Com P ar e "ith A. B, C, I). f, 


si; “r imm the **«<«»■■. ah 

• e ,ntflin seconds, and the first picture 


'he injection into the * 


was made just as 


«uc tuaui' I Ucl aS 

mrta was completed (fig. 2). Because of the rapiditv 0 f 

110 V-rilVC ie 1 1- 1 » 


PApo-rire, contrast nf ti™ -• • . -— —- -uuium ui 

h'st four serial films (fin- o " ^ * (Uagrammatic sketch of the 

‘he dye around the emhoh, VV “ T™ m figure 3 to Progression 
of the vrav' (fig. 2 ). '' T ltee Can be com Parcd tvith the reproduction 
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Embolectomy was considered, but the patient suddenly 7 developed a thrombo¬ 
phlebitis of the left leg, and the operation was cancelled. The cardiologist was 
of the opinion that the previous episode of chest pain represented a coronary 
attack with thrombus formation on the ventricular wall. The right renal embolus 




Embolus- 

Progression of dye in mtsenftnc 
■Bifurcation novr fitted 



Fig. 3. Schematic reproduction of progression of dye around embolus in right rew 
artery. Progression of dye in neighboring vessels also shown for comparison. Comp:n 
with figure 2 , A\ B with figure 2, B; C with figure 2, C; D with figure 2, D. 



Fig. 4. A, fourth film of a series of six, exposed in 4j seconds, 4 ^ months after^seria^j^ 


JL AVT. AT. il, 1UU1 UU ““‘I Li. OOIJCO UI OlA, 1*1 S-2 -- \ . 7 IsIUDi' 

in figure 2. Left renal blood flow is normal. Complete block of right renal ar ' g £ ons ... 

previously shown has obliterated right renal artery. B, last film of senes ot • £ om . 
dye in right renal artery although dye in aorta has now filled bifurcation an ^ j" um bar 
pare B with A, which shows column of dye in aorta to be at approximate!) 
vertebra, and bifurcation not yet filled. 

came from this source. The patient was transferred to the cardiology ^ ^ 
where the prothrombin time was maintained between 20 and 23 p er c 
dicumerol and heparin. The patient improved and was discharged 1 nion ^ ^ 
The patient was re-admitted for examination 4 months later. The on 
toms were an occasional swelling of the left leg and pain. There "ere no 
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symptoms. During the 4 month interval, urinalyses had been normal, the blood 
pressure had been normal, but the fibrillation persisted. Physical examination 
on admission was normal except for fibrillation. Routine laboratory examinations 
were normal. Excretory urography showed a normal functioning left side with 
no dye excretion on the right. Serial translumbar aortography with 18 cc of 
7.5 per cent neo-iopax showed a complete failure of the dye to enter the right 
renal artery (fig. 4). He had no reaction to this examination and was discharged 
the following da} - . From the standpoint of the Goldblatt phenomenon it is of 
interest to note that although during both hospitalization periods his blood 



,im “ “ ** ,he nm6e ,rom 122 i ° 

acu”'left re'JIhUr * 0kl man ' ,0 St. Mary's Hospital with 

disclosed no m- t ? ? d hematuria - Cystoscopy the following morning 
Bizarremir °'>^ruction, and no calculi were visible on the flat film 

of this, and became timmt 1 ' 6 f “ ^ "T' tUm ° r were obtained (% 5). Because 
the red cells disappeared fm T ^ t0 haVe sevcre left rcnaI colic although 
(fig- 0). An excreto w uroaram '] U ™ e .’ Seml aorto S ra phy was carried out 
S-tcd a space occup^g ^ iftLTft T ^ T 0 *™ **** SUg ' 
showed no displacement of heIT, , T parcncl ™ (%• 7). These 
a suggestion of diffusTon of the dve o ° f the dye but 

consistent with the suspected ™ ‘ r^i & Sma arGa ,n tlle renal Parenchvma 
suspected mass. Exploration revealed the correct interprets 
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Embolectonyy was considered, but 
phlebitis of the left leg, and the opt i 
of the opinion that the previous epb 
attack with thrombus formation on I i > 


A 



Fig. 3. Schematic reproduction of progre.-,=' 
artery. Progression of dye in neighboring vessel 
with figure 2, A; B with figure 2, B; C with figm 

_ *ak 

| a .IF* - ] b m> 



Pig. 4. A, fourth film of a series of six, exposed in 4i seconds, 4 month 
in figure 2. Left renal blood flow is normal. Complete block of right lemu ^ 
previous!!’ shown has obliterated right renal artery. P, last film of senes j 
dye in right renal artery although dye in aorta lias now filled bifurcation . 
pare B with A, which .shows column of dye in aorta to be at approxima e _ 
vertebra, and bifurcation not j-et filled. 

came from this soui-ce. The patient was transferred to the caidiologj 
where the prothrombin time was maintained between 20 and 23 P er ^ 
dicumerol and Iieparin. The patient improved and was discharged 1 mon ^ ^ ^ 
The patient was re-admitted for examination 4 months later. iG 0Il Q '' ur j n , ]n 
toms were an occasional swelling of the left leg and pain. There ucre n 
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tion of these flints. A small cyst filled with old blood was found with extensive 
hemorrhage into the surrounding renal tissue. 

These sets of pictures not only show the dye entering the renal arteries and 
the arterial distribution, but also the dye passing out through the renal veins. 
We believe that this is the first time that the complete renal circulation in a 
human being has been shown by the translumbar route. 

DISCUSSION' 

Keller Doss is the father of the statement that ‘‘the kidney is no better than 
its blood supply.” We agree with this statement wholeheartedly. The blood 
supply of any organ is, however, a dynamic, ever changing force, and even m 
shock states is not static as Trueta's experiments so clearly show. For this reason 
alone then we propose that serial pictures showing progression of the blood 
tlirough the kidneys will be of far more value than the single nortogram. Its tise 
undoubtedly trill bring up far more difficulties of intrepretation. which admittedly 
we have only begun to work out. 

It is suggested that perhaps some day serial aortograms can confirm or dis¬ 
prove the concept of an intmrenal shunt in lower nephron nephrosis. Serial 
pictures have all of the advantages of the routine translumbar aortograms as 
i well. These have been repeatedly fisted in the literature and there is no need to 
I enumerate them again. 

Certainly enough cases of translumbar aortography have been reported in 
the literature to be sure that there is no danger from hemorrhage following 
aortic puncture and that surrounding structures will not he inadvertently dam¬ 
aged. The only danger lies in the possibility of throwing a necrotizing medium 
into the superior mesenteric artery with resultant gut necrosis and death of the 
patient. This last remaining danger can be overcome if we have a less toxic 
medium. While / 5 per cent neo-iopax is admittedly not a completely safe medium, 
it is certainly safer than SO per cent sodium iodide. The small loss in x-ray 
opacity which occurs when 75 per cent neo-iopax is used instead of SO per cent 
sodium iodide is more than compensated for by the increased safety. The ideal 
medium would approach the x-ray opacity of thorotrast and yet be nontoxic, 
in needed concentrations, if accidentally injected into the mesenteric arteries. 

SUMMARY 

The successful use of i5 per cent neo-iopax is reported as a substitute for the 
more irritating sodium iodide, in translumbar aortography. 

The resultant slight loss in x-ray detail is compensated for bv its greater 
safety. 

■ ori.il aortography can be done with simple, inexpensive equipment and adds 
tremendously to the value of aortography. 

Radiographic visualization of an embolus in the renal artery and of both the 
rena arteries and veins is believed to have been shown for the first time. 

■>45.5 . Grand .Ire.. St. Louis. Mo. (IT. F. .1 [.) 

Otk and Launl, Tcxarhann, Art;. (C. P. ]'.) 

IoI ° Lafmjcitc .lie.. 5b Louis. Mo. (7\ I). B.) 
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Fig. 6. A, second film in serial translumbar aortogram with 75 per cent neo-iopa\. 
arteries well shown, no deviation and no frank pooling. Suggestion of dye poo mg in & 
of suspected mass. Note dye in aorta for comparison with B. B, last film in serial a°n » ' 

Dye has left aorta and renal arteries and now renal veins aie well visualized, espec . 
left. 



Fig. 7. Excretorj' urogram made by taking anothei \-ray 5 minutes after 
:ortogram. Filling defect still present on left pyelogram. 



TRANSLUMBAR SERIAL AORTOGRAPHY 


465 


tion of these films. A small cyst filled with old blood was found with extensive 

hemorrhage into the surrounding renal tissue. 

These sets of pictures not only show the dye entering the renal arteries and 
the arterial distribution, but also the dye passing out through the renal veins. 
We believe that this is the first time that the complete renal circulation in a 
human being has been shown by the translumbar route. 

DISCUSSION 

Keller Doss is the father of the statement that “the kidney is no better than 
its blood supply.” We agree with this statement wholeheartedly. The blood 
supply of any organ is, however, a dynamic, ever changing force, and even ,n 
shock states is not static as Trueta’s experiments so clearly show. For this reason 
alone then we propose that serial pictures showing progression of the blood 
through the kidneys will be of far more value than the single aoi'togram. Its use 
undoubtedly will bring up far more difficulties of intrepretation, which admittedly 
we have only begun to work out. 

It is suggested that perhaps some day serial aortograms can confirm or dis¬ 
prove the concept of an intvarenal shunt in lower nephron nephrosis. Serial 
pictures have all of the advantages of the routine translumbar aortograms as 
well. These have been repeatedly listed in the literature and there is no need to 
enumerate them again. 

Certainly enough cases of translumbar aortography have been reported in 
the literature to be sure that there is no danger from hemorrhage following 
aortic puncture and that surrounding structures will not be inadvertently dam¬ 
aged. The only danger lies in the possibility of throwing a necrotizing medium 
into the superior mesenteric artery with resultant gut necrosis and death of the 
patient. This last remaining danger can be overcome if we have a less toxic 
medium. While 75 per cent neo-iopax is admittedly not a completely safe medium, 
it is certainly safer than 80 per cent sodium iodide. The small loss in x-ray 
opacity which occurs when To per cent neo-iopax is used instead of 80 per cent 
sodium iodide is more than compensated for by the increased safety. The ideal 
medium would approach the x-ray opacity of thorotrast and yet be nontoxic, 
in needed concentrations, if accidental^ injected into the mesenteric arteries. 

SUMMARY 

1 he successful use of 75 per cent neo-iopax is reported as a substitute for the 
moie irritating sodium iodide, in translumbar aortography. 

The resultant slight loss in x-ray detail is compensated for by its greater 
safety. 

Serial aortography can be done with simple, inexpensive equipment and adds 
tremendously to the value of aortography. 

Radiographic visualization of an embolus in the renal artery and of both the 
rena arteries and veins is believed to have been shown for the first time. 

oS9 Grand Arc., St. Louis, Mo. (IF. F. M.) 

Cth and Laurel, Texarkana, Ark. (C. P. Y.) 

U,li5 Lafayette Arc., Si. Louis, Mo. (T. D. B.) 
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ARTERIOGRAPHY AS OBSERVED IN SO PATIENTS 
AT ST. LOUIS CITY HOSPITAL 

GRADY WATTERSON REAGAN, JR. and GRAYSON CARROLL 

The practical value of arteriography and the hazard connected with the 
procedure are only to be determined by the recital of experiences with its use. 

The resident staff of St. Louis City Hospital has studied some SO patients 
with arteriography and the experiences and observations made in this series 
emphasize certain features which are here recited. 

The hazards, practical or theoretical, are listed bj r Smith, Rush and Evans as 
1 ) fear of hemorrhage following procedure; 2 ) extra-aortic injection of contrast 
medium; 3) acute iodinism; 4) allergic reaction; 5) mesenteric thrombosis; 6 ) 
perforation of an intraperitoneal viscus; 7) pneumothorax; S) aortic intramural 
injection; 9 ) injection of full quantity of contrast medium into a branch of the 
aorta. 

Our experiences with these hazards are as follows: Two cases of extra-aortic 
injection of contrast medium which caused the patients some pain over the in¬ 
jection site; 1 case of partial injection into the superior mesenteric artery. This 
artery and its branches were the only vessels outlined aside from the aorta and 
external iliacs. There was no morbidity from this technical error. 

Clinically traumatic hemorrhage has not occurred. Certain simple precautions 
need to be taken, however. Our needle is especially constructed so that the bevel 
is I inch in length, the gauge 17, and the length of the needle 65 inches. 

The aorta should be entered on its posterior lateral aspect on the level of the 
twelfth thoracic vertebra and maintained in that position. We had opportunity 
to study the site of puncture in one of our patients who died of inoperable papil¬ 
lary carcinoma of the kidney pelvis 6 weeks following arteriography. No punc¬ 
ture site or peri-aortic reaction could be found in the autopsy specimen. This 
hazard is more a fear than a fact. 

Extravasation of medium into surrounding tissue, rather than into the aorta, 
is possible but should occur very infrequently since the return flow of blood is 
so obvious when the needle is within the lumen. However, we had one complete 
extravasation. This occurred on the first case with the high pressure apparatus. 
I he patient complained of moderate pain over the injection site for 3 or 4 days. 

Partial extravasation occurred in a patient in whom the syringe was forcibly 
pushed against a table to produce rapid injection of the medium. The patient 
experienced some pain which was transient, but no other symptoms. 

In the last 49 patients we have used ordinary hand injection taking 3 or 4 
seconds for the injection and obtained satisfactory arteriograms without com¬ 
plications. 

It is often asked: “What happens to the 15 cc of SO per cent sodium iodide 
so ution injected directly into the arterial circulation?” The iodides are distrib- 
u e in the same manner as the chlorides and bromides. It is entirely extra¬ 
ce u ar, penetrating only the red blood corpuscles. The iodide ion is readily 

OkE^^rUomher'^'^lOJO 5 ’ S ° Uth Ccntral Section > American Urological Association,Tulsa. 


467 



468 


GRADY WATTERSON REAGAN, JR. AND GRAYSON CARROLL 


exci eted by the kidneys probably preferentiallyr over chlorides, for most of the 
ion is lost in 24 hours. The excretion of iodide may* be hastened by giving Luge 
doses of chlorides. 

Ascorbic acid in large doses may hasten the elimination of the iodide ion 
Very little iodide is retained and that which does remain is in organic com¬ 
bination. 



Fig. 1. A, retrograde pyelogram shows typical polycystic kidneys. B, aoitogram shows 
wider spacing of secondary aiteiy branches than noimal due to cysts. C, lenogram reveal* 
large, ill defined, and bizarre kidney shadows. 



Fig. 2. Retrograde pyelogram shows solitary kidney lying in front of sacrum. 

Markedly impaired renal function should be a contraindication foi 
raphy, especially in patients whose renal reserve is low from ma Jgnai 
pertension. . . flS 

Allergic reaction may occur and should be given the same consi eia i 
when administered in pyelography^. . . || er 

The highly concentrated solution is irritating and when injecte in 
vessels it may* cause its complete occlusion. |j ac 

Fatalities have been reported due to the injection being made be ov | e ^ „ 

axis causing a large amount of medium to enter the superior mesentenc 
with resultant gangrene of the intestine. This technical error can ie ai o 
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observing reasonable care in not injecting below the twelfth thoracic vertebra. 
Smith. Rush and Evans state: "Accidental superior mesenteric artery injection 
of contrast medium results in mesenteric thrombosis because of one 01 a com¬ 
bination of the following: 1 ) use of too great a quantity of contrast medium. 2 ) 



Fig. 3. Shows solitary renal artery of good size. Exact point of origin cannot be demon¬ 
strated. 



urnmm' nappearance of medium in right kidney pelvis or calyces on excretorv 
T>atio in Us'i-mJ, I ?' nutc . right renal artery. Left renal artery is normal in size distribution. 
• l,em ,las grade 3 carcinoma of the cenix. 

oo great an injection pressure, or 3) the use of too toxic and irritating a contract 
medium.” 

Xo til cffett- have been noted in the aged having arteriosclerosis in varying 
degrees. * & 

1 atient' tnth known tuberoulods and thyroid disease have not been subjected 
to the study on a theoretical bask 
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Fig. 5. Aortogram shows sudden occlusion of left secondary renal branc ' . 

puddling of dye in lower portion of kidney. Typical aortogram of hvperneph ■ 
could not be passed up this ureter. Patient died 1 year later, a large hjp -5 . ' 3 . 

gm.) of left kidney being found at autopsy. It replaced lower pole of loft kmnej p i 
gating tumor into renal vein. < 

'"W W- 





' • and 

Fig. 6. A, left retrograde pyelogram shows flattening andl^suemstinga space P occut>y- 
middle calyces with a downward depression of the middle ca !\\ s ^) eft kidney 
ing mass. B, aortogram shows two major or primary re " a \ : on downward of )e" c . 
depression upward of upper artery secondary branches and depre on vesgels n s ««> 
arterv secondary branches. Note arteriosclerotic changes of so < ■ , ne nhrogram si; 01 
as origin of visceral branches. Absence of right renal ?rtery - , " A. c haractensti 

circular area of radiolucencj' in mid-portion of kidnej without b 

°f cyst. ,j on 

The procedure requires hospitalization, a short anesthetic, the co !^ 
of the x-ray technician. The technical ability to perform t «> P ro tomjr is 
acquired in a short time if a thorough knowledge of the r g eoperJ1 five 

acquired beforehand. Attention to detail, teamwork, and pi I ^ ^ | 1/K J 
evaluation of the patient’s condition are essential for good resu 
no experience with arteriography in children. 


AETEEIOGBAPHT 


AS OBSERVED E-T SO PATIENTS 


471 



| lr ' < -d- retrom-ade pyelocram; left kidney and ureter are pushed downward and to 
nch. Largo palpable mass on left side of abdomen. B. lateral pjelogram shows ureter and 
kidr.p;. marhedh antenor C. aortogram shows splenic artery on right side. Left renal 
arten not visible D. nephrogram shows left kidney to right, overlying fourth and fifth 
lumbar tertobrae m an oblique position Right nephrogram easily seen. 

THE VtLUK OF \RTEF.I0GRAFHT 

The value of the procedure tva-' demonstrated in many instances in this aeries 
l»etter described in the individual arteriograms to be presented (fig" 1 . 1 to S). 
Tin- series indicated its usefulness in the follotvinc: 

1. Differential diagnosis of renal masses, 
a) Hypernephroma. 
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Fig. 5. Aortogram shows sudden occlusion of left secondary renal branc r „ .y (1 
puddling of dye in lower portion of kidney. Typical aortogram of hvpernep i • 
could not be passed up this ureter. Patient died 1 year later, a large h\p P 
gm ) of left kidney being found at autopsy. It replaced loner pole of left Mane) j 
gating tumor into renal vein. 
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Fig. 6 A, left retrograde pyelogram shows flattening and ell°“8aj*°£ a spa cc occup)' 
middle calyces with a don nward depression of the middle cal) ' sugg ^ J k[<jne y with 
ing mass. B, aortogram shows two major or primarj !®a ,innression downward of l°" c . 
depression upward of upper artery secondary branches and dep vesse Is as »« 

artery secondary branches Aote arteriosclerotic changes o left nephrogram she 

as origin of visceral branches. Absence of right renal alter). , e P c haracterish 
circular area of radiolucency in mid-portion of kidney mthout blood supi j 

of cyst» nt ion 

The procedure requires hospitalization, a short anesthetic, the coop^ ^ 
of the x-ray teclinician. The technical ability to perform t“P anatoro y is 
acquired in a short time if a thorough knowledge of the S’ pcra tivc 

acquired beforehand. Attention to detail, teamwork, and p i haVe ha d 
evaluation of the patient’s condition are essential for good ie 
no experience with arteriography in children. 
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Fig. 7 t I- ’_ ] 

riRlu Large pSlpaW^mai?oi^fH/deof f> ' and R u . rcter ? rc pushed downward and to 

:?o"? s’^’s-ssi- 

" rl "' ,r:! " »«" oHiwSC,s5*i^S£S.S^i^SJ' ' 0 " nh " d 


1HE VALUE OF ARTERIOGRAPHY’ 

better described s P ^ edu ^.^ ls cIemonstnUed > n many instances in this series 

1 ->• 

'• D ‘^t,al diagnosis of renal masses. 

>U Hypernephroma. 
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Fig 8. A, plain uiogram shows smooth round mass in light kidney aiea. Sidney, 
shows a mild hydronephrosis without suggestion of a space occupying mass wi Kng ^ T!l ' m 
C, aortogram shows blood supplj - to mass deiived fiom light renal ar , rj ' ’ as aro und 

reveals major portion of right kidney to be replaced by mass Also in ceitain ' ‘ rcn 'chmn 
inner half of periphey, density is somewhat moie dense than surrounding p- rl g],t 
while in outei portion of mass it is less dense Diagnosis - Cystadenocaicin 
kidney as proved by nephrectomy. 

b) Polycystic disease. 

c) Solitaiy cyst. 

d) Hydronephrosis. 

e) Retroperitoneal tumors not arising from the kidnej r . 

f) Horseshoe or ectopic kid my. 

2. Operative procedures indicated. cfomv 

a) Scant y blood supply to a Irydronephrotie kidney, indicating nep irc 
rather than plastic repair. 
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b) Renal vein involvement in hypernephroma, suggesting inoperable con¬ 
dition. 

c) Distribution of venal blood supply, suggesting hemmephrectomy m cer¬ 
tain cases of renal calculus with ealyectasis. 

3. Aneurysms. 

a) Aneurysm of renal artery. 

b) Aneurvsm of aorta and other branches. 

smniART 

Translumbar arteriography is relatively safe if the procedure is performed by 
one with detailed knowledge of the regional anatomy, adequate skill of performing 
the procedure and attention to detail in such performance. Proper pieopeiathe 
evaluation of the patient’s renal, cardiac, and liver reserve should be made. 
Sensitivity to contrast medium should be cheeked. The cases most likely to 
benefit from arteriography are those in which the diagnosis, prognosis, and 
management of the existing renal disease cannot be definitely stated by the 
previous urological workup. 

Domghoj Bldg., Lillie Bocl', Ark. (TT. B.) 

Humboldt Bldg., St. Louis 3, Mo. ( G. C.) 
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Balanced Suspension to Facilitate Endoscopic Examination. Harry Trn ne , 

land, Ohio .. 
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adrenal CORTICAL CARCINOMA in children 

ROBERT A. GARRETT 

From ! he Department of Genilo-U rimry Surgery. Indiana l nirt reify School of Medicine 

Indianapolis, Ind. 

With the increasing study of adrenal conical activity in the past two decades 
has come a better understanding of the functioning tumors of the adrenal cortex. 
The more recent contributors to the literature on this subject, notably TV alters 1 
and Cahill.-’ are in essential agreement on a general classification of these neo¬ 
plasms. based upon them clinical manifestations of hormonal activity, as follows: 
1) Nonhonnonah those displaying no endocrinologic activity': 2) androgenic, 
those elaborating excess masculinizing steroids: 3) estrogenic, those elaborating 
excess feminizing steroids: I) androgenic plus other metabolic hormones, those 
displaying clinical features of masculinization and Cushing's disease: 5) meta¬ 
bolic tumors without androgens, those displaying Cushing's disease without 
masculinization: 6) metabolic tumors of one function, those manifesting one 
metabolic disorder. 

The physiology underlying the cliuieal behavior of such adrenal tumors is 
complex. Die reader is directed to excellent papers on this subject by Kenyon 3 
and Cahilh where it is discussed in detail. It is sufficient to state that the adrenal 
cortical steroids isolated to date are numerous and then- interrelation not com¬ 
pletely understood. There appear to be. however, three main groups function¬ 
ally: 1) Those bringing about secondary sexual characteristics, viz. estrone 
(estrogenic) and testosterone (androgenic): 2) those concerned with regulation 
of electrolyte balance, viz. desoxveorticosterone; 3) those concerned with car¬ 
bohydrate. protein and fat metabolism, viz. corticosterone, dehydrocorticos¬ 
terone and others. Die interplay between these steroids and other endocrine 
structures is of even greater complexity, and is the subject of intense investiga¬ 
tion today. Dius. it is easily understood that there arc numerous clinical pictures 
that may lie displayed by these patients in whom tumor function is not clean 
cut and limited to one of the foregoing main groups. 


IXCIDEXCE 

W e nil! limit our discussion to the appearance of this tumor in children. 
During a 20 year period. S3.220 patients have been admitted to the Riley Hospi¬ 
tal for Children There have been 4 authenticated cases of adrenal cortical 
tumor-, all of which proved to be carcinoma. Numerous other children showing 
\ nidation- of the adrenal cortical syndrome have been studied and either proved 
to be Miffennir from cortical hyperplasia or operation to ascertain the true iden¬ 
tity of the 1 e-ion was refused. 


t'y'-ii at annual nvetinc. North Central Section America 
••■aukr-e 1\|. < Ictohor 13. lay) 

- • V V H 1 ', 1 -Tracuc. R • Ann Sure.. 129: G77. 1919 
I c -.lull (, 1 Mcltcow.M M. and Dario . H H.:Surc 
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c dull. (5 V Surcerj . 16: 233. ]9!t. 
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It is generally agreed that androgenic tumors with or without Cushing's 
syndrome are the most frequently encountered. These tumors occurring in chil¬ 
dren produce heterosexual changes in the female and isosexual changes in the 
male. The female child is more often affected. Those having purely metabolic 
features (Cushing’s syndrome) are relatively rare as are those having no hor¬ 
monal characteristics. The nonhormonal tumor is particularly rare among 
children. Estrogen-producing tumors either in male or female children are ex¬ 
tremely rare. Cahill 2 reported one such case in an adult male. 


DIFFERENTIAL DIAGNOSIS 

Endocrine disorders arising in other sites must be excluded. As emphasized by 
Smith, Evans and Warkany, 5 tiro other sources of endocrine disease may gi\e 
rise to confusing clinical states. Cerebral lesions in and about the pineal body as 
well as the hypophysis may be responsible for an excess production of adreno¬ 
corticotropic hormone or gonadotropic hormones which may produce precocious 
or pseudoprecocious puberty and thus mimic the primary adrenal cortical syn¬ 
drome. Careful study' - of skull bony outline may detect a central lesion respon¬ 
sible for the clinical picture encountered. It is also well known that neoplasms 
of the gonads may produce hormones behaving functionally in a similar manner. 
A tumor of the gonad mimicking the adrenal cortical syndrome will usually 1* 
found on palpation although they rnay be quite small and escape detection. 

Lesions of cerebral and gonadal origin having been excluded, differentiation 
of the lesions of the adrenal cortex may then be done in so much as is po»iblc- 
Limitations in diagnosis are definite; surgical exploration may' be imperathe h* 
establish the true identity of the lesion. Koenfgenographic visualization of f c 
adrenal overgrowth by perirenal air insufflation has been employed success u y- 
Pymlographic studies may' disclose renal displacement on the affected side. 

Modern methods of androgenic determination with fractionation into a P a 
and beta components together with estrogenic assay' enable an increasing, 
accurate evaluation of tumor function. To these are added methods for a ^ 
toiy evaluation of the electrolyse regulating, as well as carbolmlrate, protein 
fat regulating hormones. Determination of the 17 -ketosteroids may be 
helpful. With the normal values of practically' 0 mg. until the age of / Wj 
and the slow rise to adult levels from 7 y'ears until puberty' one may' ra J cr ^ 
curately detect gross androgen overproduction. Quantitative levels m 1C ' 
brackets seem to be largely' the result of tumor whereas adrenal cortica 
plasia seldom produces high levels. This is not always dependable, 
Fractionation of the ketosteroids into alpha and beta segments may gne^ 
more accurate information inasmuch as the cortical tumor produces a e\ . 
posed of relatively' more beta fraction than does the cortical - ^y^tion 
Escamilla 6 and many' others have published data pertinent to this deternu) < 

•bile other sterokk 


in clinical diagnosis. 

As in ease 1 the 17-ketosteroid level may not be elevated, v 


5 Smith, P. G., Evans, A. T. and Warkanv, J.: J. Urol., 64: 7S4, 1050. 
5 Escamilla, R. F.: Ann. Int. Med., 30: 249, 1949. 
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of metabolic significance may be considerably in excess of normal. Estrogen levels 
are elevated infrequently. Biochemical determination of the cortico-stei oids, 
which regulate electrolyte balance, carbohydrate, protein and fat metabolism, 
is of value. Those patients displaying the Cushing syndrome will often show 
elevations of this fraction. The normal value in the child is thought to be between 
0.3 and 0.4 mg. for a 24 hour urine sample. 

CASE REPORTS 

Case 1. (S.O. XR 107461.) On March 6, 1947 a 2 year old white girl was ad¬ 
mitted to this hospital, the parents complaining that the child weighed too much, 
had a recent excessive hair growth over the general body surface and wet her¬ 
self at frequent intervals. The child had enjoyed normal health and development 



until 0 months prior to admission. At that time excessive weight gain was 
noted. A profusion of hair over the back, vulva and forehead made its appearance 
- months later. Acne developed 1 month prior to admission. Glycosuria and 
a buminuria were reported by the family physician. A prodigious appetite devel¬ 
oped during the progression of the disease, as well as a noticeably increasing 
Mutability. The mother described progressive polydipsia accompanied by in¬ 
creased bed and clothes wetting. 

^nunatioii a grotesquely obese child (fig. 1, .1), weighing 41 pounds was 
Jl' 0 "' 0:1 ,s( ' hirsutism over mons veneris and downy hair over the forehead, 

( p l01 .'- C * KU k :uu ^ l°g s "ere noted. There was a generalized facial acne, Ilyper- 
° r 1 SO !20 was found. There were no detectable breast changes, nor was 
U bpertiophy of the clitoris. Xo masses could be palpated in the abdomen. 
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It is generally agreed that androgenic tumors with or without Cushing’s 
syndrome are the most frequently encountered. These tumors occurring in chil¬ 
dren produce heterosexual changes in the female and isosexual changes in the 
male. The female child is more often affected. Those having purely metabolic 
features (Cushing’s syndrome) are relatively rare as are those having no hor¬ 
monal characteristics. The nonhormonal tumor is particularly rare among 
children. Estrogen-producing tumors either in male or female children are ex¬ 
tremely rare. Cahill 2 reported one such case in an adult male. 

DIFFERENTIAL DIAGNOSIS 

Endocrine disorders arising in other sites must be excluded. As emphasized by 
Smith, Evans and Warkany , 5 two other sources of endocrine disease may give 
rise to confusing clinical states. Cerebral lesions in and about the pineal body as 
well as the hypophysis may be responsible for an excess production of adreno¬ 
corticotropic hormone or gonadotropic hormones which may produce precocious 
or pseudoprecoeious puberty and thus mimic the primary adrenal cortical syn¬ 
drome. Careful study of skull bony outline may detect a central lesion respon¬ 
sible for the clinical picture encountered. It is also well known that neoplasms 
of the gonads may produce hormones behaving functionally in a similar manner. 
A tumor of the gonad mimicking the adrenal cortical syndrome will usually be 
found on palpation although they may be quite small and escape detection. 

Lesions of cerebral and gonadal origin having been excluded, differentiation 
of the lesions of the adrenal cortex may then be done in so much as is possible. 
Limitations in diagnosis are definite; surgical exploration may be imperative to 
establish the true identity of the lesion. Roentgenographic visualization of the 
adrenal overgrowth by perirenal air insufflation has been employed successfully. 
Pyelographic studies may disclose renal displacement on the affected side. 

Modern methods of androgenic determination with fractionation into alpha 
and beta components together with estrogenic assay enable an increasingly 
accurate evaluation of tumor function. To these are added methods for labora¬ 
tory evaluation of the electrolyte regulating, as well as carbohydrate, protein and 
fat regulating hormones. Determination of the 17-ketosteroids may be quite 
helpful. With the normal values of practically 0 mg. until the age of 7 years 
and the slow rise to adult levels from 7 years until puberty one may rather ac¬ 
curately detect gross androgen overproduction. Quantitative levels in the higher 
brackets seem to be largely the result of tumor whereas adrenal cortical hj'pe 1- ' 
plasia seldom produces high levels. This is not always dependable, however. 
Fractionation of the ketosteroids into alpha and beta segments may- give even 
more accurate information inasmuch as the cortical tumor produces a level com¬ 
posed of relatively more beta fraction than does the cortical hyperplasia. 
Escamilla 6 and many others have published data pertinent to this determination 
in clinical diagnosis. 

As in case 1 the 17-ketosteroid level may not be elevated, while other steroids 

5 Smith P. G., Evans, A. T. and Warkany, J.: J. Urol., 64: 7S4, 1950. 

6 Escamilla, It. F.: Ann. Int. Med., 30: 249, 1949. 
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One month after discharge, when seen in the follow-up clinic, the child ap¬ 
peared somewhat less excitable. Appetite had diminished and a v eight loss of 
11 pounds was noted. The blood pressure recorded at that time was 120/80. A 
two-year follow-up was completed on June 4, 1949. The child’s weight and ap¬ 
pearance were normal (fig. 1, B) as was the blood pressure. 

Case 2. (SAL XR 11650.) A 2 year old white boy was admitted to the hospital 
on December 13, 1930 in a moribund state with multiple ulcerations over the 
extremities, abdominal swelling and the complaint of numerous nosebleeds. The 
child had been ill for 1 year. The first noted abnormality according to the parents 
was that of excessive weight gain. 

Examination of the child demonstrated an excess of fat over the trunk, the 
extremities not participating. The cheeks were full and plethoric. Body weight 
was 28 pounds. Purpuric areas noted over the body apparently were not striae. 
The fontanel was open. It was recorded that the genitalia were well formed. 
There were numerous ulcers over both lower extremities. An excess of hair over 
the body was not localized. 

Laboratory findings: white blood cells 4,700; red blood cells 4,600,000, bleed¬ 
ing time 35 minutes, clotting time 8 minutes, platelets 315,000. Differential 
showed 29 neutrophils, 55 lymphocytes, 1 eosinophil and 15 mononuclears. The 
urine was negative. Xo note was made of polyuria. Urinary hormonal studies 
were not done. Blood serology was negative. 

X-ray studies of the long bones showed delayed ossification. The child’s 
hospital course was rapidly downhill, in spite of numerous blood transfusions. 
During the entire hospital stay a temperature elevation of moderate degree was 
recorded. Ulcerations on the extremities increased in number and size, coalescing 
in some areas. The child died on its fourteenth hospital day. 

Autopsy report: There was a disproportionately large amount of fat deposition 
over the trunk. Numerous hemorrhagic ulcerative areas were noted over the 
extremities and trunk. On opening the abdomen, the spleen and liver were uni¬ 
formly enlarged. A tumor mass, weighing 70 gm. was found in the left adrenal 
bed. It was spherical and brownish-yellow in hue on section. Microscopic 
diagnosis of tins tumor was carcinoma of the adrenal cortex. Several enlarged 
para-aortic lymph nodes were sectioned and found to contain deposits of meta¬ 
static carcinoma. The pituitary was carefully sectioned and found to be normal. 

Case 3. (S.T. XR 14894.) A 4 year old girl was admitted to the Riley Hospital 
on December IS, 1931. The parent stated that a mass had been noted 
in the abdomen H years previously which had progressively become larger. 
• larked growth of the clitoris had occasioned its removal 8 months previously, 
oite change^ had become prominent, lowering to an adult male level. An acne 
lat existed for main months. Xo breast changes were noted. Vaginal bleeding 
bad not taken place. 


On examination the blood pressure was found to be 9S TO. Xo note was made 
o o le a women was markedly enlarged due to a tumor mass indefi- 

niteiy outlined in the left flank (fig. 3 ). Labia were thought to be adult in size. 

nndevel'opwk i,S ant “ nd distrih “t«l in male fashion. Axillan- hair was 
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Blood count: hemoglobin 11 gm., white blood count 15,850 of which 48 per cent 
were polymorphonuclears (no eosinophils). The fasting blood sugar on two 
occasions was 80 and 186 mg. per cent, total nonprotein nitrogen 34 mg. per cent, 
cholesterol 126 mg. per cent, serum potassium 22 mg. per cent (5.6 mEq.), 
seium sodium chloride 624 mg. per cent (106 mEq.), serum phosphorus 3.8 mg. 
pei cent, serum calcium 13 mg. per cent and 4 plus cephalin flocculation. Survey 
films of the skull were normal. Ossification centers in the wrists were normal. 
Plain urograms on several occasions demonstrated a spherical soft tissue mass 
superior to the right kidney (fig. 2, A), which proved to be displacing the right 
kidney downward, rotating its long axis to the horizontal in the anteroposterior 
plane (fig. 2, B and C). The hypertension during the preoperative phase main¬ 
tained its high level without wide fluctuation. Determination of the 24 hour 



Pig. 2. Case 1. A, plain urogram showing spherical density above right renal outline. 
B, retrograde pyelogram (anteroposterior) showing downward displacement of right 
kidne} r . C, retrograde pyelogram (lateral) showing downward displacement and rotation 
of right kidneje 

urinary 17-ketosteroid output was found to be less than 1 mg. Unfortunately 
this was not repeated. Urinary estrogens and corticosteroids were not determined. 

On the sixteenth hospital day, the child suffered a sudden episode of cyanosis. 
The pulse rose to 145 and the blood pressure to 200/160. Pulmonary congestion 
ensued and the patient appeared to be in acute left ventricular failure. The pa¬ 
tient’s general condition improved slowly under supportive measures. 

A transperitoneal approach to the right adrenal was carried out on March 26. 
Palpation of the left adrenal gave the impression that this gland was normal. A 
tumor measuring 5 by 4 by 3 cm. was enucleated from the right adrenal bed. 
Pathologic study showed a highly cellular mass, the cells of which were poly¬ 
gonal and contained eosinophilic cytoplasm. Numerous mitotic figures were 
seen. A dense capsule embraced the neoplasm. The diagnosis of adrenal cortical 
carcinoma was made. The postoperative course was satisfactory. No cortical 
extract had been administered prior to surgery, however percortin was utilized 
for 24 hours immediate!}' postoperatively. At no time did signs of adrenal cortical 
insufficiency develop. On the contrary the hypertension persisted steadily at 
170/135. The child was discharged on the tenth postoperative da}'. 
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One month after discharge, when seen in the follow-up clinic, the child ap¬ 
peared somewhat less excitable. Appetite had diminished and a weight loss of 
l-\ pounds was noted. The blood pressure recorded at that time was 120/S0. A 
two-year follow-up was completed on June 4. 1949. The child s weight and ap¬ 
pearance were normal (fig. 1, B) as was the blood pressure. 

Case 2. (S.M. XR 11650.) A 2 year old white boy was admitted to the hospital 
on December 13, 1930 in a moribund state with multiple ulcerations over the 
extremities, abdominal swelling and the complaint of numerous nosebleeds. The 
child had been ill for 1 year. The first noted abnormality according to the parents 
was that of excessive weight gain. 

Examination of the child demonstrated an excess of fat over the trunk, the 
extremities not participating. The cheeks were full and plethoric. Body weight 
was 2S pouuds. Purpuric areas noted over the body apparently were not striae. 
The fontanel was open. It was recorded that the genitalia were well formed. 
There were numerous ulcere over both lower extremities. An excess of hair over 
the body was not localized. 

Laboratory findings: white blood cells 4,700; red blood cells 4,600,000, bleed¬ 
ing time 35 minutes, clotting time S minutes, platelets 315,000. Differential 
showed 29 neutrophils, 55 lymphocytes, 1 eosinophil and 15 mononuclears. The 
urine was negative. Xo note was made of polyuria. Urinary hormonal studies 
were not done. Blood serology was negative. 

X-ray studies of the long bones showed delayed ossification. The child’s 
hospital course was rapidly downhill, in spite of numerous blood transfusions. 
Dming the entire hospital stay a temperature elevation of moderate degree was 
recorded. Ulcerations on the extremities increased in number and size, coalescing 
in some areas. The child died on its fourteenth hospital day. 

Autopsy report: There was a disproportionately large amount of fat deposition 
over the trunk. Numerous hemorrhagic ulcerative areas were noted over the 
extremities and trunk. On opening the abdomen, the spleen and liver were uni¬ 
formly enlarged. A tumor mass, weighing 70 gm. was found in the left adrenal 
bed. It was spherical and brownish-yellow in hue on section. Microscopic 
diagnosis of this tumor was carcinoma of the adrenal cortex. Several enlarged 
para-aortic lymph nodes were sectioned and found to contain deposits of meta¬ 
static carcinoma. The pituitary was carefully sectioned and found to be normal. 

Case S. (S.T. XR 14S94.) A 4 year old girl was admitted to the Riley Hospital 
on December IS, 1931. The parent stated that a mass had been noted 
in the abdomen 1 - > care previously which had progressively become larger. 
Marked growth of the clitoris had occasioned its removal S months previously. 
Voice changes had become prominent, lowering to an adult male level. An acne 
had existed for many months. No breast changes were noted. Vaginal bleeding 
had not taken place. 


On examination the blood pressure was found to be 9S 70. Xo note was made 
of obesity I he abdomen was markedly enlarged due to a tumor mass indefi- 
nucly outlined m the loft flank (fig. 3k Labia were thought to lie adult in size. 

lnbic hair luxuriant and distributed in male fashion. Axillary hair was 
vmaeveiopou. 
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Laboratory studies: red blood cells 5,080,000; white blood cells 17,300 with 
normal differential (no eosinophils); repeated urinalyses were normal; blood 
total nonprotein nitrogen was 38 mg. per cent. No hormonal studies were done 
on the urine. Barium enema indicated gross displacement of the descending 
colon to the right. No metastatic deposits were found in the chest or long bone 
studies. 

A laparotomy was done January 12, 1932. A large encapsulated tumor mass 
23 by 16 by 11 cm. was removed from the left adrenal fossa together with ad¬ 
herent overlying peritoneum. Histologically the picture was that of a highly 
cellular uniform mass of polyhedral cells resembling the cells of adrenal cortex. 
The diagnosis of carcinoma of the adrenal cortex was made. 



Fig. 3. Case 3. Showing abdominal distention due to tumor and hypertrophy of clitoris. 

The postoperative course of the child was characterized by hyperpyrexia. No 
hormonal replacement therapy was given. The blood pressure fell to shock levels 
in spite of blood transfusions and supportive therapy. Vomiting became severe. 
The patient expired 36 hours after surgery. An autopsy was refused. 

Case 4■ (F.W.S. XR 144878.) A 12 year old boy was admitted on June 6, 1950 
to the Riley Hospital with the complaints of obesity, growth of a beard and 
weakness. Approximately 1 year previously it was noted that the child, formerh r 
quite extrovertive, came to prefer seclusion. He had no complaints. In January 
1950, a rapid increase in weight took him to a physician who prescribed a reduc¬ 
tion diet. At about the same time the bo 3 r began to grow a coarse black beard 
and pubic hair became luxuriant. These characteristics progressed unabated. 
In recent months fatigue and weakness became prominent. Pain in the abdomen 
made its appearance in May 1950. No polyuria or polydipsia was noted. The 
abdomen became quite distended during the 2 weeks preceding admission. Ankle 
edema simultaneously became pronounced. No acne has accompanied the ill¬ 
ness. The past histoiy was not significant. The family history was noneontrib- 
utory. 
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On physical examination a very obese child was seen (fig. 4). The obesity was 
confined to the torso with little extremity involvement. There was a pronounced 
buffalo-hiunp formation. The head was almost spherical. Beard on the lip and 
cheeks was pronounced. A plethoric appearance was striking. Pubic hair was 
adult in distribution and quantity. Genital development approached that of an 
adult. Numerous purple striae were seen on the flanks and thighs. There was no 
palpable lymphadenopatliy. The lungs were clear. The heart was normal to 
physical examination except for a moderate tachycardia of 100 beats. The blood 
pressure was 160/110. Abdominal examination revealed two distinct masses. 
One emerged from beneath the left subcostal margin to extend downward to the 
umbilicus and medially to the midline. It was rather immobile and painful, but 



Fig. 4. Case 4. Showing typical facies of Cushing’s svndrome. Note striae over thighs 
and legs, and adult pubic hair. 


smooth. The second, presumably liver, extended 6 cm. inferior to the right sub¬ 
costal margin and was not nodular. The prostate, on rectal examination, was 
considerably larger than would be expected in a child of this age, although it was 
normal in all other respects. The neurological examination was negative. Blood 
count: hemoglobin 12 gm., red blood cells 4,250,000; white blood cells 10,900, 
lands 20, polymorphonuclears 66, lymphocytes S, large monocytes 6. The 
urinal}sis was repeatedly negative. The Randolph eosinophil count was 44. 
I ood serology for syphilis was negative. The blood nonprotein nitrogen was 31 
mg. per cent. Blood sugar was 142 mg. per cent. Serum sodium was 143 mEq., 
potassium was o.< mEq. On two occasions the urinary 17-ketcsteroids were 60.5 

j 1,u " > |/ rn '“' P 01 (< n( ' ^ ''nary gonadotropic hormones were at a low normal 
evel. Estrogenic hormones in the urine were found to be greater than 20 r.u. per 

i ct. nn.in torluosterou s were elevated to 3.5 mg. Roentgcnograpliic survev 
included normal skull films fionn i . , . * 

i . I, . . , 0 found to be normal. Ihere was no 

demonstruble osteoporosjs. A plain urogram and excrctorv urograms revealed a 

a go s, h a ass the left upper quadrant, stippled with amorphous ealeifie 
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deposits, displacing the left kidney downward and laterally. Aside from gross 
displacement the pyelograms were normal. 

The preoperative phase was uneventful. The child preferred to remain in bed 
most of the time. On June 22, 1950 a thoraco-abdominal approach was utilized. 
The large retroperitoneal mass, seemingly encapsulated yet quite fixed, was seen 
displacing the splenic flexure of the colon downward. Liver palpation disclosed 
three metastatic nodules varying from 5 to 15 mm. in diameter in the left lobe 
of the liver. It was felt futile to remove the primary tumor mass, so biopsy was 
taken and the abdomen closed in layers with silk sutures. The pathologic study 
showed solid sheets of polygonal cells having pink staining granular cytoplasm. 
There was considerable variation in nuclear size and staining properties although 
few mitoses were seen. Adrenal cortical carcinoma was advanced as the histologic 
diagnosis. 

A trial of abdominal radiation 1 week after surgery precipitated increasing 
dyspnea and cyanosis. This was discontinued after little tumor response. Wound 
healing was slow and indolent. A downhill course characterized by increasing 
dyspnea, abdominal pain and loss of appetite terminated in death on September 
3, 1950. No postmortem examination was obtained. 


DISCUSSION' 

In attempting clinical classification of these cases, all but case 2 are suscep¬ 
tible of clean cut disposition. The presence of obesity, hypertension, hirsutism 
and acne without virilism in case 1 points to the pure Cushing’s syndrome. The 
absence of 17-ketosteroid elevation in this child further strengthens this classi¬ 
fication. Presence of the Cushing’s syndrome with precocious virilism and eleva¬ 
tion in the ketosteroid and corticosteroid levels place case 4 in the class of tumors 
displaying metabolic and androgenic features. Case 3 may be placed in the purely 
androgenic group in the presence of marked masculinization with absence of 
obesity and hypertension. The excessive body hair and obesity in case 2 suggests 
a purely metabolic tumor displaying Cushing’s symdrome. However, the ter¬ 
minal state of this child and the incomplete workup make such a disposition 
questionable. 

Maui' facets of hoimonal imbalance are displayed by these cases. As is not 
infrequently found, the presence of excessive androgen and estrogen was found 
in case 4. Undoubtedly estrogenic effect was blanketed by a proportionately 
stronger androgen activity. Hyperglycemia was noted twice (cases 1, 4). This 
insulin resistant type of hyperglycemia is thought to be the result of excessive 
gluconeogenesis initiated by the hypercorticism. The presence of hypertension 
(cases 1, 4) is mediated by an uncertain mechanism. It is interesting to note the 
persistence of hypertension for at least 10 days after complete removal of the 
tumor in case 1. We misinterpreted this fact to indicate distant functional me- 
tastases. The urgency of surgery' in the pronounced hypertensive patient is il¬ 
lustrated in case 1, where acute cardiac failure supervened, and was corrected 
only with difficulty. While it is well known that sodium and potassium metab¬ 
olism are directly influenced by adrenal cortical activity it is notable that serum 
levels of these electrolytes are infrequently abnormal in adrenal cortical tumoia. 
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Aberrations in electrolyte balance in such eases are best detected by sweat and 
urine excretion values. Polyuria, a primary complaint in case 1, is apparently due 
to direct action of an adrenal cortical diuretic substance upon renal tubular 
epithelium. The overproduction of this hormone, normally acting in balanced 
interplay with pituitary antidiuretic hormone, upsets water balance.' 

X-ray studies may be decisive in diagnosis. Pyelographic studies disclosed 
renal displacement in cases 1 and 4. The mass may be quite visible on flat plate 
of the abdomen (cases 1, 3, 4). 

The transperitoneal approach to the adrenal through a transverse abdominal 
incision has seemed satisfaetoiy in our hands. It allows simultaneous exposure 
of both adrenals through one incision as well as general visceral palpation for 
metastases. An exceptionally large tumor may be exposed to advantage by the 
combined thoraco-abdominal approach (case 4). 

Postoperative management is of ratal importance, particularly’ in those chil¬ 
dren displaying Cushing’s symdrome. Acute adrenal insufficiency' may occur 
after removal of these tumors (case 3). Frequently' partial atrophy' of the con¬ 
tralateral adrenal may' co-exist. Thus, transitory' insufficiency' until resumption 
of full function of the atrophic gland may' be adequately' handled with the judi¬ 
cious use of adrenal cortical extract, desoxycorticosterone acetate and saline 
infusions. 

Prognosis depends to a great extent upon the type of tumor encountered. Non¬ 
functional tumors, of course, often manifest themselves by' mass alone. This is 
frequently’ too late for surgical extirpation. Simple estrogenic and androgenic 
tumors are susceptible of early' detection. Their surgical removal is seldom ac¬ 
companied by acute adrenal insufficiency', although this apparently' occurred in 
case 3. Those tumors having “Cushingoid” characteristics while often discovered 
early’, may have a fatal outcome if acute adrenal insufficiency' following surgery' 
is not skillfully' managed. 

The salvage of only one of the 4 patients here reported emphasizes the great 
need for early diagnosis and aggressive postoperative treatment. All three cases 
with fatal outcome should have been recognized earlier. Adequate postoperative 
hormone administration will greatly reduce the mortality’ attributable to adrenal 
insufficiency. 


SUMXURY 


Foui cases of adrenal cortical carcinoma in children are reported. 

A brief discussion of a classification based upon functional activity of these 
tumors is presented. 


The differentiation of these lesions from similarlv functional states related to 
cerebral or gonadal origin must he made. 

Iho \ .uiaVi\e clinical modes of manifestation may bo explained on the basis of 
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DOUBLE KIDNEY: REVERSAL OF THE WEIGERT—R. MEYER LAW: 

A CASE REPORT 

E. C. St. MARTIN, H. A. O’BRIEN and J. D. MITCHELL 

The upper half of a double kidney with a duplicated ureter enters the bladder 
caudal and medial to the orifice of the lower half, with such consistency (the 
Weigert—R. Meyer law), that any reversal of this picture is worthy of reporting. 
Lund recently reported this condition, plus the presence of uncrossed ureters. 
His case was the third reported in the literature, where the orifice from the 
upper renal segment was cranial and medial to the orifice of the lower segment. 
The embryology and literature were covered, and nothing need be added with 
this report. 

CASE REPORT 

A 36 year old Negro was referred to us because of total, painless hematuria of 
7 days’ duration. With the usual vagueness of information obtainable from this 
man’s race, the patient made it difficult to secure a coherent history. After piecing 
several versions of the sequence of events, this conclusion was reached. 

About a month previously, he was beaten in a fisticuff, his lumbar areas being 
trampled for good measure. He experienced hematuria for 24 hours. Two and 
a half weeks later, he became quite intoxicated on “white mule whiskey.” He 
passed out and admits being given vigorous artificial respiration by his friends, 
probably another trampling. This was followed by acute gastritis and recurrence 
of the hematuria. The former subsided under the usual carminatives and anti- 
spasmodics. However, the hematuria persisted, and cystoscopy by his rural 
physician revealed “blood coming from both orifices.” The previous genito¬ 
urinary history was negative except for a Neisserian infection 15 years before 
admission. 

He was transferred to our care at this time, July 27, 1949. He was a well 
developed, well nourished Negro, who appeared dehydrated. His pulse was 92 
and his blood pressure was 140/75. There was a definite pallor of the conjunctiva. 
No bruises or masses were present in the lumbar area, but he complained of 
soreness in the costovertebral angle. The urine was wine colored and loaded with 
red blood cells. 

Excretory urograms revealed bilateral double kidneys. The renal shadows were 
large but equal in size. There were no fractures and no extravasation of dye. 
A tentative diagnosis of “contusion of the kidneys” was made. He was placed 
on absolute bed rest. Penicillin was started because of low-grade fever. A itamm 
K and Rutin were tried although the bleeding, clotting, and prothrombin times 
were normal. There was no sickling of his red blood cells. Blood transfusions 
were given, the hemoglobin being 10.5 gm. after 1000 cc of blood. The blood uiea 
was normal. 

The hematuria decreased in intense daily. By August 1, 1949, the urine "as 
almost clear. The tentative diagnosis was still traumatic hematuria. Despite 
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the spontaneous clinical improvement, completion of the urological investiga¬ 
tion was believed to be indicated. Under spinal anesthesia, cystoscopy was clone. 
Blood tinged urine spurted from a small uieterocele on the left- Two catheters 



Fig l 



More in-erted into the left orifice with the hone tw ,,„„i , i , 

... , , _ nope mat each would ascend a separate 

ureter Blood tinged urine flowed from one catheter • ,, 

, , . , caineter. r'necimens were collected 

for vtudy. and retrograde pvelograms were merln m | 

, . t ^ ere made. I wo ureteral orifices of uniiMi*il 

relatne po-ition were found on the rieht Ti,„ , u: 

e n gn«- 1 he efflux was clear from both. Then 
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catheters were inserted up the two right ureters with clear urine being collected. 
Retrograde pyelograms (fig. 1) revealed that the bloody urine was coming 
from the upper half of the left kidney. There was no deformity of either pelvis, 
but a Papanicolaou stain was made. This was negative. The ureters joined near 
the ureterovesical junction (fig. 1, B). 

On the right side, the catheter going into the upper orifice went to the upper 
half of the kidney (fig. 1, A). The orifice was definitely above and medial to the 
orifice of the lower half (fig. 2). 

Two days later, the urine was grossly clear. After the urine had been clear 
for 4 days, the patient was discharged on August 6, 1949. Eight weeks later, he 
returned for re-examination. He was asymptomatic. His urine (centrifuged) 
contained a few pus cells but no red cells. The pyelogram of the upper half of the 
left kidney was repeated and again found normal. The relationship of the two 
orifices on the right was again checked and found to be definitely as illustrated. 
The patient was advised to return in 6 months for routine examination. 

COMMENT 

Another exception to the Weigert—R. Meyer law is presented. Of additional 
interest was the hematuria. The etiology of the hematuria was concluded to be 
traumatic in origin. Drug sensitivity and bleeding due to alcoholic damage of 
the kidneys were considered. The finding of hematuria in only one of the pelves 
suggested the Papanicolaou stain. This was negative, as well as the repeated 
pyelogram. 

101 Medical Arts Bldg., Shreveport , La. ( E.C.St. M.) 

1^14 Medical Arts Bldg., Dallas 1, Texas (H.A.O’B., J.D.M .) 
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SURGICAL CONSERVATION OF RENAL PARENCHYALA 

RUSSELL B. ROTH, ELMER HESS and ANTHONY F. KAMINSKY 


It is occasionallv obligatory for the urological surgeon to cut into or paitiallx 
resect a solitary kidney. Somewhat less frequently it may be mandatory to earn 
out seeondan' or tertian' operations upon solitary kidneys. Whatever may be 
the circumstances dictating such potentially perilous procedures, one feature 
is common to all: the necessity for maximum eonsen'ation of renal parenchyma. 

In our clinic, over a period of years, we have repeatedly faced this problem, 
and have developed a profound respect for a kind Providence which bestows 
upon most men a four-fold abundance of functioning renal tissue. There are 
times when we may carry out nephrectomy for renal disease, confident that a 
normal contralateral kidney is more than adequate to maintain health. But when 
confronted by a single kidney, or a mere fraction of a kidney or bilaterally diseased 
kidneys, our surgery becomes a matter of salvage rather than sacrifice. The para¬ 
mount problem becomes one of hemostasis. 


Many ingenious methods for hemostasis and renal suturing have been devised, 
in recognition of the friability of renal substance. Foremost among these have 
been methods utilizing the capsule, though the capsule itself may shred and tear 
in a most discouraging fashion. Second in popularity would seem to be the utili¬ 
zation of fat or muscle pads under the extrarenal portions of the sutures, to 
prevent cutting. Ribbon catgut has been used because of its minimal tendency 
to lacerate. But when one depends on hemostatic sutures one depends on pro¬ 
ducing ischemia and infarction in at least a portion of the renal tissue left behind. 
It would be far superior if one could, with safety, dispense with sutures alto¬ 
gether. 

In a small number of cases wherein it appeared important to salvage every 
scrap of available renal parenchyma we have had the temerity to do without 
suturing the kidney, depending for hemostasis upon the maintenance of approxi¬ 
mation of the cut portions of the kidney by a wrapping of oxvcel. In the cases 
in which we have used it, it has proven thus far to be a feasible procedure. 

Our concern here is with a method of applying sufficient pressure to control 
hemorrhage without so constricting the kidney substance as to cause infarction 
and ti-siie destruction. In practice this has been achieved in the following manner. 

When the kidney is split longitudinally, after the required procedures have 
been carried out. the two halves are apposed as accuratelv as possible and so 
maintained by gentle manual pressure. Assuming a normal clotting time of 3 
minute.-, tin- gentle manual compression is maintained for 5 minutes to give a 
-mall margin of -afety. Mobtened sheet* or strips of oxvcel are then snuglv 


a rapped about each pole of the kidnev to 


maintain tin* apposition. The kidney 


carefully replaced in its fo,-a and the patient i- dropped out of lateral extension 
by hat me the kidney elevator lowered. The kidney i- then observed for several 

mnn* minutes to a—the lulequacv of hemo-t^U rui ‘ « 

1 ~ m IUU ^lo-ure is made m the u-ual 

Ho t«i at inoft me. N'ortho.istorn Section \ t- * • . 

me. N \ . SoptrinlvT M, IO.V) *’ can L rolnjacal Association, Bolton Band- 
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fashion, with or without drainage as the circumstances may demand, but in 
our practice almost always with a Penrose drain brought out through the pos¬ 
terior angle of the incision. 

When resection of a pole of the kidney has been performed the incisions are 
made so as to remove a wedge of parenchyma, but even then it is rarely possible 
to bring the cut surfaces of the remaining kidney into apposition without the 
use of sutures. Here it is our practice to roll back capsule over the area to be 
sacrificed, and, after excision of the required parenchyma, a pad of fat or a pledget 
of oxycel is pressed into the defect and held there for 5 minutes. The capsule is 
rolled back over the defect and oxycel sheets ai - e wrapped about the kidney, 
longitudinally to maintain the mild pressure. The kidney is replaced and watched 
as mentioned previously. 

There can be no quarrel with the surgical axiom which says that accurate 
clamping and ligation of bleeding vessels is of primary importance. But this is 
not an axiom which is applicable to incision of the renal parenchyma save in 
that rare combination of circumstances wherein there is extrarenal branching of 
the renal artery, and compression of appropriate branches happens to make 
ischemic that portion of the kidney which one wishes to excise. Under such cir¬ 
cumstances the matter of hemostasis becomes immensely simplified. The proper 
vessel is ligated and the resection is done within the ischemic area. More gen¬ 
eral^ there is no such opportunity to render the field relatively bloodless. One 
must rely on temporary occlusion of the renal pedicle while the work is being 
done. Those who use modifications of a tourniquet, or rubber shod clamps, may 
be upon safe ground, but it has been our practice to rely on compression of the 
renal pedicle between the index and middle finger of the left hand, or between the 
fingers of an assistant. Compression can be achieved with the least practical 
force and a minimum of trauma to the vessels. With adequate exposure of the 
kidney this is rarely a clumsy or inconvenient procedure, save when the pedicle 
is extraordinarily short. 

We do not need to belabor the point that the brisk bleeding which is encoun¬ 
tered upon incising renal parenchyma cannot be controlled by clamping and 
tying, nor is it practical to attempt fulguration. One must incise as required and 
rely on pressure principles afterward to stanch the hemorrhage. It is possible to 
split a kidney from pole to pole for purposes of removing large calculi or exploring 
the renal substance. The two halves may then be reapposed, held firmly m 
position, and satisfactory hemostasis may be achieved. Urological surgeons in 
particular are familiar with the reliability of pressure on the cut ends of vessels, 
since so man}’’ rely upon it for control of hemorrhage in prostatic enucleations or 


resections. 

Oxidized cellulose gauze, soon after its preparation by Kenyon, was seized 
upon by urologists because of its nontoxie hemostatic properties. Fish, in I94G, 
reported its use in a series of cases including 16 instances of renal surgery, wherein 
the gauze was held in apposition to the bleeding surfaces. He also suggested that 
“a raptured kidney could be handled in the same way and it is conceivable t mt 
rather badly damaged kidneys might be repaired with the hemostatic gauze. 
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There are numerous other reports of the use of the gauze in renal surgery, 
notably by DeVries and Buchanan, and by' Goldstein and Hollander. The latter 
authors report one instance of hemorrhage 2S hours post operatively necessitating 
reopening of the incision. In all cases it appears that the gauze was used much 
as fat or muscle pads had previously been used, to secure pressure hemostasis, 
plus the utilization of the intrinsic hemostatic effect of the oxidized cellulose. 
In no instance does it seem, to have been used in lieu of suture material. 

Oxidized cellulose gauze, when saturated with blood, rapidly softens and loses 
its tensile strength, hence there is little question of undue constriction of renal 
substance by this method. There may, on the other hand, be question as to 
whether or not we are deluding ourselves into believing that, oxycel maintains 
any apposition at all. It is true, primarily, that intra-abdominal pressure main¬ 
tains the apposition once the kidney has been replaced in its fossa, the incision 
closed, and the patient returned to a supine position. It is also true, however, 
that oxidized cellulose, after being exposed to blood, swells in volume and when 
tested in several layers, seems to maintain a fabric form for a matter of hours 
before changing into an amorphous mass. It is our conviction that wrapping with 
the gauze does assist in maintaining apposition. 


abstracts of three illustrative cases 


Case 1. J. M., a 39 year old white man, was admitted to Harnot Hospital on 
-March 3, 1949 with acute left renal colic. Examination showed two calyceal 
calculi in the right kidney and two calculi in the left, one of which occupied a 
lower minor calyx and one of which had become free in the pelvis and was ob¬ 
structing the ureteropelvic junction (fig. 1). Operation was performed at which 
time the lower calyceal calculus was removed by calyeectomv and tbe obstructing 
stone in the pelvis was also removed. Oxyreel was used for hemostasis and in 
heu of sutures to preserve a maximum amount of renal substance because of the 
bilateral disease. The patient made an uneventful recovery. The wisdom of 
preserving all possible renal parenchyma has since been proven, because on 
April 29, 1949 one of the right renal calculi became obstructive, (fig. 2) neces¬ 
sitating right pyelolithotomy. The second calculus could not be obtained at tbis 


operation but postoperatively the patient developed multiple renal abscesses 
with high temperature and e.vtreme toxicity, so that nephrectomy was performed 
an emergency life-saxing procedure. The patient is now living comfortably, 
", * norTnal hiooti chemistry, on the remaining portion of the left kidnev, 
although P must be noted that there is a small calculus in this kidnev which 
.s apparently being satisfactorily controlled by diet plus amphojel therapv. and 
there ts radiologic evidence that the calculus has been reduced in size and demit v 
over the period o the last 12 months. There has been a persistent infection with 
H. pyocvaiieiis which i- under therapv with tcrramycin 
fas. Mb. K-. a 40 year old white female reboot'(ear her xvu« first recn bv us 

in 1U4G with constant severe right flank n iin .in,ri r\ , - 

calculi previously removed f rom h()th kidnev° f Intel stadmrn 

Mad,uni calculi. On December <> ^r.d recurrent 

• • u> ° n fd>t kidney was exposed and split 
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fashion, with or without drainage as the circumstances may demand, but in 
our practice almost always with a Penrose drain brought out through the pos¬ 
terior angle of the incision. 

Wien resection of a pole of the kidney has been performed the incisions are 
made so as to remove a wedge of parenchyma, but even then it is rarely possible 
to bring the cut surfaces of the remaining kidney into apposition without the 
use of sutures. Here it is our practice to roll back capsule over the area to be 
sacrificed, and, after excision of the required parenchyma, a pad of fat or a pledget 
of oxycel is pressed into the defect and held there for 5 minutes. The capsule is 
rolled back over the defect and oxycel sheets are wrapped about the kidney, 
longitudinally to maintain the mild pressure. The kidney is replaced and watched 
as mentioned previously. 

There can be no quarrel with the surgical axiom which says that accurate 
clamping and ligation of bleeding vessels is of primary importance. But this is 
not an axiom which is applicable to incision of the renal parenchyma save in 
that rare combination of circumstances wherein there is extrarenal branching of 
the renal artery, and compression of appropriate branches happens to make 
ischemic that portion of the kidney which one wishes to excise. Under such cir¬ 
cumstances the matter of hemostasis becomes immensely simplified. The proper 
vessel is ligated and the resection is done within the ischemic area. More gen¬ 
erally there is no such opportunity to render the field relatively bloodless. One 
must rely on temporary occlusion of the renal pedicle while the work is being 
done. Those who use modifications of a tourniquet, or rubber shod clamps, may 
be upon safe ground, but it has been our practice to rely on compression of the 
renal pedicle between the index and middle finger of the left hand, or between the 
fingers of an assistant. Compression can be achieved with the least practical 
force and a minimum of trauma to the vessels. With adequate exposure of the 
kidney this is rarely a clumsy or inconvenient procedure, save when the pedicle 
is extraordinarily short. 

We do not need to belabor the point that the brisk bleeding which is encoun¬ 
tered upon incising renal parenchyma cannot be controlled by clamping and 
tying, nor is it practical to attempt figuration. One must incise as required and 
rely on pressure principles afterward to stanch the hemorrhage. It is possible to 
split a kidney from pole to pole for purposes of removing large calculi or exploring 
the renal substance. The two halves may then be reapposed, held firmly in 
position, and satisfactory hemostasis may be achieved. Urological surgeons m 
particular are familiar with the reliability of pressure on the cut ends of vessels, 
since so many rely upon it for control of hemorrhage in prostatic enucleations or 

resections. . 

Oxidized cellulose gauze, soon after its preparation by Kenyon, was seized 
upon by urologists because of its nontoxic hemostatic properties. Fish, in BMO, 
reported its use in a series of cases including 16 instances of renal surgery, wherein 
the gauze was held in apposition to the bleeding surfaces. He also suggested that 
“a ruptured kidney could be handled in the same way and it is conceivable tha ^ 
rather badly damaged kidneys might be repaired with the hemostatic gauze. 
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lengthwise. The stone was removed and the kidney was repaired by wrapping 
with oxycel. The kidney functions well, blood chemistry values are normal, and 
t ie patient remains comfortable in spite of stone recurrence. The growth of the 
recurrent calculus has been rather dramatically controlled by the use of diet 
and amphojel therapv. 
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Fig. 1 . Case 1 . A, two right calyceal calculi and two left calculi, one of which was ob¬ 
structive B, preoperative plain film of left kidnej-. C, postoperative excretory urogram after 
removal of lower calyx- and removal of stone from left pelvis 



Fig 2 Case l A, one of right renal calculi obstructing 
removal 2?, similar obstruction by second calculus leading mnfsolitan icinain- 

Spin abscesses C, postoperative plain film D , retrograde program of sol.tnn icmai 
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with oxycel gauze. After an uneventful recovery, right nephrectomy was done 1 
week later. The patient has been in good health since this time. 

SUMMARY 

In instances of bilateral renal disease, or when operating on a solitary kidney, 
it is often mandatory to salvage as much renal parenchyma as is possible. Sutures 
which compress and destroy remaining kidney tissue are therefore undesirable. 
It has been found feasible to avoid the use of sutures by employing pressure 
principles of hemostasis augmented by wrapping of the kidney with oxidized 
cellulose gauze to assist approximation of cut surfaces of renal parenchyma. 
Three illustrative cases are presented. 

8 E. 12th St., Erie, Pa. 
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REXAL ROENTGENOSCOPY AND ROENTGENOGRAPHY 
DURING SURGERY 

R. J. PRENTISS \nd R. B. MULLEXIX 

Fluoioscopy and roentgenogiaphy of the kidney dining nephrolithotomy and 
pyelolithotomy aie helpful, and at times, indispensable in the location of elusive 
calculi or fiagments theieof. The kidney-holding clamp devised by Sutheilnnd’ 
giently 1 educes the difficulty of using these diagnostic aids. The clamp is essen¬ 
tially a bivalved instalment, each blade of which consists of a shell of thin 
aluminum hammeied to kidney shape. The handles aie inscpaiably joined by a 
spring which holds the clamp in the open position but peimits appioximation ol 
the blades to enclose the mobilized kidney. 

Since the instalment has not pieviously been produced eommeieinlly it has not 
come into geneial use and has never leccived the nppiobation to which it is 
entitled. We have now ananged for its manufactuie, incorporating modifications 
which we believe incieasc the usefulness and flexibility of the instalment. 


MODIFIED SUTIIERL\ND KIDNEY CLIME 


The size of the Sutherland clamp at times makes difficult its hit induction into 

• he wound and its application to the kidney. We have eliminated thi^ slunt- 
coming by making the blades of the clamp readily scpaiable, making possible the 
application of each half individually, subsequently joining and securing the 
handles with a specially designed hinge-type locking device. This pioecduio 
lesembles the inti eduction and application of individual blades of an obstetrical 
foiceps. 

The use of an aluminum shell completely enclosing the kidney icndcis difficult 

• he lilt induct ion of needles into the kidney with the clamp in place, makes im¬ 
possible any exploiation of the kidney without icmovnl of the clamp and may 

• (implicate the lcmoval of the clamp without fust withdiawing the localizing 
needles fiom the kidney. A cut-out aluminum shell is substituted icsulting in a 
hamc-uoik of tlnn aluminum sttapping confoiming to (ho shape of the kidney. 
Although ictaming the kidney as flimly in the clump, this design peimits wide 
manipulation of the kidney Enough the lnige fencstiations in the .shell (fig. I). 

method or use 


Following satisfactory exposu.e and mobilization of the kidney and following 
lomoxal of lonelily accessible calculi, the kidney, if delivc,able, is placed within 
the clamp ni the damp may he mtiodnml mto the incision and applied. Facilities 
pci nutting, fluoioseopy may hist be pe,found following which ladi.igiaphs me 
made Roth PH.cedu.es ale earned out in two piojee.ions ,o pe.mi. tii-d.men- 
sionnl localization If needles me int.odneed into the kidnev to faeih- 

n‘ I "hid 12 inch PH.tec.ed hv a steiile 
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Fig. 2. Modified Sutherland clamp in use. 1, Operating room film, projected atj-ight_ang of 

to long axis of kidney. 2, Operating room film, kidney ^‘^/ Demonstration film,‘excised 
calculus. 3, Demonstration film, excised kidney, similar to 1. demons 
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the clamp during exposure. The relation to the film of the long axis of the kidney 
is altered by rotating the clamp (fig. 2). 

SUMMARY AND CONCLUSIONS 

Renal roentgenoscopy and roentgenograph}'' are invaluable aids in the location 
of elusive calculi or fragments thereof during nephrolithotomy and pyelo- 
lithotomy. 

Renal injury is reduced by eliminating prolonged and damaging search for 
calculi. 

Roentgenograms so produced offer medico-legal protection in cases of stone 
recurrence following surgical removal. 

A suitable kidney clamp has been devised and manufactured. The Sutherland 
clamp has been modified and improved by making separable its two blades and 
providing wide fenestrations in the aluminum kidney-retaining shell. 

The improved kidney-holding clamp outlines and fixes the kidney during 
fluoroscopy and roentgenography and, in addition, may be used as a kidney 
tractor in a wide variety of renal operations. 

3/flo Sixth Ave., San Diego 3, Calif. 
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Fig. 2. Modified Sutherland clamp in use. /, Operating room film, projected nt right ang^e 
to long axis of kidney 2, Operating room film, kidney rotated to facil 
calculus. 3, Demonstration film, excised kidney, similar to 1 . It, Demonstr. , 
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the clamp during exposure. The relation to the film of the long axis of the kidney 
is altered by rotating the clamp (fig. 2). 

SUMMARY AND CONCLUSIONS 

Renal roentgenoscopy and roentgenography are invaluable aids in the location 
of elusive calculi or fragments thereof during nephrolithotomy' and pyelo- 
lithotomy. 

Renal injury is reduced by eliminating prolonged and damaging search for 
calculi. 

Roentgenograms so produced offer medico-legal protection in cases of stone 
recurrence following surgical removal. 

A suitable kidney clamp has been devised and manufactured. The Sutherland 
clamp has been modified and improved by' making separable its two blades and 
providing wide fenestrations in the aluminum kidney-retaining shell. 

The improved kidney-holding clamp outlines and fixes the kidney' during 
fluoroscopy' and roentgenography' and, in addition, may' be used as a kidney' 
tractor in a wide variety' of renal operations. 

3415 Sixth Ave.. San Diego S, Calif. 
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Fig. 1. Sutherland kidney clamp Modified by Prentiss and Mulleni\ 
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the clamp during exposure. The relation to the film of the long axis of the kidney 
is altered by rotating the clamp (fig. 2). 

SUMMARY AND CONCLUSIONS 

Renal roentgenoscopy and roentgenography are invaluable aids in the location 
of elusive calculi or fragments thereof during nephrolithotomy and pyelo- 
lithotomy. 

Renal injury is reduced by eliminating prolonged and damaging search for 
calculi. 

Roentgenograms so produced offer medico-legal protection in cases of stone 
recurrence following surgical removal. 

A suitable kidney clamp has been devised and manufactured. The Sutherland 
clamp has been modified and improved by making separable its two blades and 
providing wide fenestrations in the aluminum kidney-retaining shell. 

The improved kidney-holding clamp outlines and fixes the kidney during 
fluoroscopy and roentgenography and, in addition, may be used as a kidney 
tractor in a wide variety of renal operations. 

8415 Sixth Avc.. San Diego 3, Calif. 
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SURGICAL RESECTION OF A TUBERCULOUS KIDNEY 
J. ROBERT RINKER 

From the Department of Urology , Medical College of Georgia , Augusta, Ga. anil 
Battey Slate Hospital , Rome, Ga. 

Surgical resection of the diseased portion of a kidney is a valuable procedure 
in several nontuberculous conditions where at least half of the kidney is free 
from disease and can be salvaged. Textbooks have long listed tuberculous in¬ 
volvement of the kidney as a contradiction to the procedure and justly so; but 
the advent of streptomycin has changed the prognosis in some cases of renal 
tuberculosis in which we formerly would have made dogmatic predictions as to 
their incurability. When the effectiveness of streptomycin in healing these lesions 
was established it became apparent that the belief that “tuberculous involve¬ 
ment was a contradiction to resection of the kidney in all cases” would have to 
be re-evaluated with streptomycin coverage and I began to watch for a case in 
which it would be suitable to try; consequently, this is an early report of an 
initial experience. 

In a rather extensive review of the literature we have not been able to find a 
case report of a cure, or an unsuccessful result following resection of the tuber¬ 
culous kidney, but it must have been tried as there are several statements con¬ 
demning the procedure, though it could have almost been condemned on the 
basis of past knowledge of the disease without clinical trial. 

Criteria for selecting a case for the procedure were first that the patient’s 
lesions were such that standard acceptable procedures could not be applied with 
hope of cure, second, the only chance of cure being resection of a localized lesion 
too large to heal with drugs in a solitary kidney, in which the remaining portion 
of the kidney was pyelographically normal. 

CASE REPORT 

A 43 year old man had complete destruction of the right kidney due to tuber¬ 
culosis (fig. 1, A ). The left kidney had a large cavitating lesion of the lower pole 
with the remainder of the kidney pyelographically negative (fig. 1,5). The blad¬ 
der showed tuberculous ulceration with slight reduction in capacity. Both ureters 
were involved in the lower third. Urine from both kidneys and bladder were 
positive for tubercle bacilli on direct smear, culture and animal inoculation. 
The patient received 1 gm. streptomycin daily for 62 days prior to a resection of 
the lower pole of the left kidney on September 12, 1949. On October 29 a right 
nephro-ureterectomy was done. Streptomycin and PAS were continued during 
and after the operation. Urine specimens taken at monthly intervals for con¬ 
centrate, culture and animal inoculation were reported positive September 28, 
October 18, November 22 and December 6, 1949. The first negative was re¬ 
ported January 3, 1950. The urine was still negative October 3, 1950. 

The urine remained positive for G weeks after the last surgical procedure and 
was, no doubt, the time required for the bladder and left ureter to become nega¬ 
tive. There was marked contraction of the bladder on healing. Frequency due to 
decreased bladder capacity is the patient’s only complaint at tins tjme. \e 
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cliose to do the resection of the kidney first because the possibility of operative 
mortality was calculated to be greater following heminephrectomy than nephro- 
ureterectomy. Had the patient survived nephro-ureterectomy, if it had been done 
first, then died after heminephrectomy, he would have been subjected to 2 
operations instead of one. 

If we are to rehabilitate the patient with genito-urinary tuberculosis, every 
attempt must be made to heal or remove all active lesions. That not only im¬ 
proves the patient’s chances of recovery, but is also necessary before he can 
return to a normal life without the hazard of infection to others. Some minimize 
the danger of the patient with genito-urinary tuberculosis as a public health 
menace, but I personally know of a small child who died of tuberculous meningitis 
in a home where the father, who had genito-urinary tuberculosis, returned from 
a hospital against medical advice. 



Fig 1 .1, right pyelograrn shows kidney 
tating tuberculous lesion involving lower p'o 
urogram. 



completely destroyed by tuberculosis. B, cavi- 
e oi left kidney. C, postoperative left excretory 


SUMMARY 

A case is presented of a patient who had bilateral renal tuberculosis with 
complete destruction of he right kidney and a cavitating lesion of the lower 
pole of the left kidney, the remaining portion of the left kidney being pvclo- 
graplncally negative for the tuberculosis. With preoperative and postoperative 
streptomycin therapy, the diseased area of the lower pole of the left kidnev was 
resected and nephro-ureterectomy was done on the right side Urinalv-es are 

repeatedly negative 12 months following re-ection of tbn t„i t ' 

. ‘ | ,, ii m i , , cLiton ot the tuberculous area of the 

left kidnev. and the bladder has healed 


Addendum: The urine «a< still negative October 3, 11150. 
JtXi 1'innr'itii PInri . Augusta, Gn. 
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TOTAL INFARCTION OF THE KIDNEYS FROM BILATERAL 

ARTERIAL EMBOLI 

THOMAS F. KAISER and RAYMOND R. ROSS 

From the Department of Urology and the Mallory Institute of Pathology, Boston City Hospital y 

Boston, Mass. 

The anuria accompanying total bilateral renal infarction from arterial emboli 
may be puzzling to the clinician. It is not the purpose of the authors to indulge 
in a discussion of the causes and differential diagnosis of anuria, but rather to 
emphasize an obscure entity of which the urologist should be aware. 

Total infarction of the kidneys from bilateral arterial emboli is rare. Hoxie 
and Coggin 1 in reporting 1 case in 1940 reviewed 14,411 autopsies and failed to 
find a similar instance of this condition, although 205 of the post-mortem ex¬ 
aminations in their large series showed some degree of renal infarction. 

Bilateral total infarction does not always occur simultaneously as in the cases 
reported by Hoxie and Coggin, 1 Prinzmetal 2 and Wosnessensky. 3 Total infarc¬ 
tion of one kidney may precede that of the other by a considerable length of 
time. 

The diagnosis may be suggested in the course of a detailed history. Associated 
cardiac disease, with slow or sudden onset of flank or upper abdominal pain, may 
indicate infarction. 

Excretion tests and excretory urograms are, of course, valueless in total bi¬ 
lateral infarction. Retrograde studies in the absence of antecedent renal disease 
will show a normal pjmlogram in the acute phase. 4 Total infarction of long dura¬ 
tion produces contracture of the kidneju renal pelvis and calyces. In the presence 
of acute total infarction, reddish fluid may be obtained on catheterization of the 
bladder or renal pelvis. This paradoxical finding is not inconsistent but represents 
hemoglobin laden fluid liberated by autolysis from the infarcted area. 1,5 Bi- 
lateral total infarction accounts for onfy a small percentage of the anurias re¬ 
sulting from infarction. 1 ' 6 Most cases of renal infarction dying in anuria show 
multiple bilateral old and recent small infarcts. 


CASE REPORT 


The following case report of complete infarction of one kidney, and later 
exitus from total infarction of the remaining kidney is presented. 

Z. F., a 66 year old white woman, was admitted to the Boston City Hospital 
on the Fourth (Harvard) Medical Sendee on November 24, 1948. She was 
apparent^ well until 5 days prior to admission when she developed nausea anc 
vague abdominal cramps. The next day she resumed her duties as a schoo 
teacher. The following day she again experienced moderately severe abdomina 


1 Hoxie, H. J. and Coggin, C. B.: Arch. Int. Med., 65: 5S7, 1940. 

: Prinzmetal, M., Hiatt, X. and Tragcrman, L.: J. A. M. A., 118:14, 194— 
’ Wosnessensky, W. P.: Zentralbl. f. Chir., 55: 651, 192S. 
i Re^an, F. C. and Crabtree, E. G.: J. Urol., 59: 9S1, 194S. 

5 Libman, E. and Fishberg, A.: Ann. Int. Med., 11: 1344, 193S. 

6 Barney, J. and Mintz, E.: J. A. M. A., 100: 1, 1933. 
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cramps, which were more pronounced in the right upper quadrant and asso¬ 
ciated noth nausea and vomiting. She had not voided for some time and consulted 
her physician, who obtained a small amount of bloody “urine” upon catheteriza¬ 
tion. Her past history was of interest. She was a known hypertensive for 7 years 
with mild exertional dyspnea, orthopnea and ankle edema. For 3 years she had 
been having intermittent claudication. Six months prior to admission, she had 
one episode of pain, numbness, pallor and coldness of the left lower leg which 
disappeared spontaneously. She had received digitalis and potassium thiocx anate 
since the onset of her cardiac symptoms. On examination, the pertinent findings 
were a blood pressure of 210/90 mm. Hg„ cardiac enlargement to the left with an 
apical systolic murmur. The abdomen was obese with right upper quadrant and 



Fig 1. Kotrograde pv elogram Some ptosis and overdistention of right kidney, but other¬ 
wise it is nitlnn normal limits I.cft pelvis and its calyces markedly reduced in size. On 
original x-ray film, left renal outline can be clearly seen to be about one fourth normal size. 


right flank tenderness associated with slight spasm. Laboratory studies were 
nonrontributory except for an elevated nonprotein nitrogen of 91 mg. per cent. 

Immediately following admission, she was eatlieterized and only 2 ec red 
“urine" was obtained. An urological consultation was requested and cystoscopy 
performed. A few drops of coffee-ground material were found in the bladder. Xo 
abnormalities of the bladder were noted. Ureteral catheters were passed to each 
renal pelvis without difficulty. Two <•<• of dark reddish fluid were removed from 
the right kidney and none from the left. Retrograde pyelograms wore made 
(fig. 1). 


1 lie patient was plaeed on constant bladder drainage and was allowed nothing 
by mouth She received penicillin 100.000 ti. prophylucticallv even- 4 hours and 
a daily intravenous injection of 500 to 1.000 ee 10-20 per rent dextrose in dis¬ 
tilled water t )ti her third hospital day she received in addition 700 ec normal 
s.dme 1 here was total amma throughout the entiie period. She became prngre— 
suck diowsy llei nonprotein nitrogen rose to 159 mg. per cent on the seventh 
hospital d.i_\ ( blondes ranged fioni i.i-Sl tncq. CO. combining power was j-e- 
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The anuria accompanying total bilateral renal infarction from arterial emboli 
may be puzzling to the clinician. It is not the purpose of the authors to indulge 
in a discussion of the causes and differential diagnosis of anuria, but rather to 
emphasize an obscure entity of which the urologist should be aware. 

Total infarction of the kidneys from bilateral arterial emboli is rare. Hoxie 
and Coggin 1 in reporting 1 case in 1940 reviewed 14,411 autopsies and failed to 
find a similar instance of this condition, although 205 of the post-mortem ex¬ 
aminations in their large series showed some degree of renal infarction. 

Bilateral total infarction does not always occur simultaneously as in the cases 
reported by Hoxie and Coggin, 1 Prinzmetal 2 and Wosnessensky. 3 Total infarc¬ 
tion of one kidney may precede that of the other by a considerable length of 
time. 

The diagnosis may be suggested in the course of a detailed history. Associated 
cardiac disease, with slow or sudden onset of flank or upper abdominal pain, may 
indicate infarction. 

Excretion tests and excretory urograms are, of course, valueless in total bi¬ 
lateral infarction. Retrograde studies in the absence of antecedent renal disease 
will show a normal pyelogram in the acute phase. 4 Total infarction of long dura¬ 
tion produces contracture of the kidneys, renal pelvis and cafyces. In the presence 
of acute total infarction, reddish fluid may be obtained on catheterization of the 
bladder or renal pelvis. This paradoxical finding is not inconsistent but represents 
hemoglobin laden fluid liberated by autolysis from the infarcted area. 1,5 Bi¬ 
lateral total infarction accounts for only a small percentage of the anurias re¬ 
sulting from infarction. 1, 6 Most cases of renal infarction dying in anuria show 
multiple bilateral old and recent small infarcts. 


CASE REPORT 

The following case report of complete infarction of one kidney, and later 
exitus from total infarction of the remaining kidney is presented. 

Z. F., a 66 year old white woman, was admitted to the Boston City Hospital 
on the Fourth (Harvard) Medical Service on November 24, 1948. She vas 
apparently well until 5 days prior to admission when she developed nausea an 
vague abdominal cramps. The next day she resumed her duties as a schoo 
teacher. The following day she again experienced moderately severe abdomina 


1 Hoxie, H. J. and Coggin, C. B.: Arch. Int. Med., 65: 5S7, 1910. 

2 Prinzmetal, M., Hiatt, X. and Tragerman, L.: J. A. M. A., 118: 44, 1D4~. 

3 Wosnessenskv, IV. P.: Zentralbl. f. Chir., 55: 651, 192S. 

J Rcnm F. C. and Crabtree, E. G.: J. Urol., 59: 9S1, 194S. 

5 Libma’n, E. and Fishberg, A.: Ann. Int. Med., 11: 1344, 193S. 

* Barney, J. and Mintz, E.: J. A. M. A., 100: 1 , 1933. 
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chvma measurin': 3.5 by 1.0 by i cm. The left renal arteiy xras small and filled 
Trbh a rnnv-vrbue Thrombus which extended to the lumen oi the aorta mg. b\ 
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ported between 35-42 vol. per cent. An electrocardiogram on the fourth day was 
considered to be compatible with potassium intoxication. On the ninth day fol¬ 
lowing admission, she was digitalized prophylactically. The same day uncon¬ 
trolled generalized hj'peractivity with muscular twitchings occurred. Carpo¬ 
pedal spasm developed, followed by clonic convulsions and death. The clinical 
diagnoses were: a) Arterial infarction of the right kidney, b) atrophic pyelone- 
phritic or hypoplastic left kidney, c) arteriosclerotic and hypertensive cardio¬ 
vascular disease, and d) generalized arteriosclerosis. 



Fig. 2. A, large right kidney is infarcted except for small subcapsular zone. Small left 
kidney largely replaced by fibrous tissue, B, right and left, renal arteries have been incised 
longitudinally for short distance near their origin at aorta. Arrows point to old embolus 
in left renal artery and recent embolus in right renal artery. 

Autopsy was performed and the pertinent findings were as follows: 

The heart weighed 420 gm. and appeared grossly normal. The im r ocardial 
surface showed no areas of scarring or fibrosis. The left auricular appendage ie- 
vealed an ante-mortem small, red, friable mural thrombus. The coronary system 


was patent. , 

The left kidney was recognizable but was largely replaced by fattj- and aico a 
tissue. The organ weighed only 30 gm. (fig. 2, -4). The cut surface showed almost 
complete fibrous tissue replacement except for a small portion of renal paien- 
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c-hyma measuring 3.5 by 1.0 by i cm. The left renal artery was small and filled 
with a gray-white thrombus which extended to the lumen of the aorta (fig. 2. B). 
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tides obtained the same negative results. Clinically Prinzmetal reported the 
case of a 53 year old woman with chronic rheumatic heart disease who became 
hypertensive immediately following total bilateral renal infarction. Bumpus' 6 
relieved a hypertensive by removing an atrophic pyelonephritic left kidney only 
to have hypertension recur postoperativelv after almost total infarction of the 
remaining kidney. Foley did not record whether permanent hypertension oc¬ 
curred following the total unilateral infarction in his case. It would seem that if 
hypertension occurs after total unilateral infarction it is only temporary. Fol¬ 
lowing bilateral total infaiction some rise in blood pressure probably occurs 
and this most likely persists until death. 

SUMMARY 

Total renal arterial infarction is rare and bilateral total infarction extremely 
so. 

Bilateral total renal arterial embolic infarctions may occur simultaneously or 
infaiction of one kidney may precede that of the other by a considerable period 
of time. 

1 nilateral total infarction in a noninfected kidney results in aseptic autone- 
pluectomy. The kidney contracts and on letrograde pyelogram is similar to a 
chronic atrophic pyelonephritic or hypoplastic kidney. 

J he pain associated with total infarction is not always severe and is some- 
timev moic abdominal than flank in location. 

lhe anuria associated with total bilateral renal arterial infarction especially 
in tho-e cases without the typical excrutiating flank pain must be differentiated 
from amnia due to other causes. An adecpiate and detailed history is most helpful 
and associated cmdiac disease points to infarction. 

If hypertension occurs after total unilateral infarction it is probably tempor¬ 
ary. C omplete occlusion of both renal arteries mav occasion hvpertcnsion which 
persists until death. 

■ !i! Limcoml .lie., Buffalo 0, X. V. 

'Miamim-, U C .) Urol , 52: 205, 1941 
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with lymphocytes and occasional plasma cells. The arterial system showed 
thickening of the media and hyalinization of the subintimal area. One small ar¬ 
tery was completely thrombosed with apparent recanalization (fig. 3, A). 

1- he right kidney appeared larger than normal and weighed 170 gm. The sur¬ 
face was lobulated due to an old infarct. The cut surface was dark red and hemor¬ 
rhagic with widespread areas of necrosis. Except for a small subcapsular area, 
the entire organ was involved in the process. A fresh red thrombus projected from 
the orifice of the renal artery and extended throughout the length of the vessel 
(fig. 2, B). Microscopic examination showed generalized loss of cellular detail 
and nuclear structure with the exception of a few areas in the subcapsular col¬ 
lecting tubules (fig. 3, B). 

The final diagnoses were: a) Old complete infarction of the left kidney with 
subsequent atrophy, b) old right renal infarct, c) recent complete arterial infarc¬ 
tion of the right kidney, and d) mural thrombus, left auricle. 

DISCUSSION 

Experimentally, clamping of the renal artery in dogs for two to three hours has 
resulted in a walnut sized calcified kidney in about 18 months. 7 ' 8 Foley 9 was 
able to follow, clinically, a 55 year old white woman with auricular fibrillation 
who had sudden left flank pain. An excretory urogram showed an enlarged 
left kidney with no function and a normal sized and functioning right one. Retro¬ 
grade pyelograms revealed an essentially negative left pelvis, calyces and ureter. 
Repeat retrograde pyelograms 2, and 3 months later, showed a marked decrease 
in the size of the left renal pelvis. Nineteen months later shrinkage had continued 
to near disappearance of the kidney. Foley’s ease graphically illustrates that total 
occlusion of the renal artery of a noninfected kidney results in aseptic total 
infarction and autonephrectomy. The cycle of the totally infarcted kidney con¬ 
sists of enlargement immediately after occlusion of the arteiy followed by pro¬ 
gressive shrinkage of the entire organ over a period of months resulting in a small 
functionless kidney. Folsom and Alexander’s 10 case of total infarction of the 
right kidney with unexplained fibrotic atrophy of the left may represent a case 
similar to ours. 

The association of this patient’s hypertension to her renal infarction is equivo¬ 
cal. Goldblatt 11 ' 12 has shown experimentally that unilateral clamping of the 
main renal artery causes only temporary elevation of the blood pressure for a 
varying period. Complete occlusion of both renal arteries results in hypertension. 
Senator 13 injected liquid paraffin into the renal arteries of cat s with no resultant 
rise in blood pressure. Cash 14 found no elevation after injecting insoluble Berlin 
blue into the renal arteries of dogs. Jensen and Apfelbaeh 15 using charcoal par- 

5 Stachler, W.: Beitr. z. klin. Chir., 167: ISO, 193S. 

s Westorborn, A.: Ztsclir. f. Urol., 31: 6S7, 1937. 

9 Foley, F. E. B.: Minn. .Med., 23: 136, 1910. 

10 Folsom, A. J. and Alexander, J. C.: Urol. & Cutan. Rev., 38: 197, 1931. 

11 Goldblatt, It.: Ann. Int. Med., 11: 69, 1937. 

>- Goldblatt, H., et a!.: J. Exper. Med., 59: 347, 1934. 

13 Quoted by Goldblatt. 11 

h Cash, J. R.: Bull. Johns Hopkins Itosp., 35: 16S, 1924. 

15 Quoted by Goldblatt. 11 
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tides obtained the same negative results. Clinically Prinzmetal reported the 
case of a 53 year old woman with chronic rheumatic heart disease who became 
hypertensive immediately following total bilateral renal infarction. Bumpus 16 
relieved a hypertensive by removing an atrophic pyelonepliritic left kidney only 
to have hypertension recur post operatively after almost total infarction of the 
remaining kidney. Foley did not record whether permanent hypertension oc¬ 
curred following the total unilateral infarction in his case. It would seem that if 
hypertension occurs after total unilateral infarction it is only temporary. Fol¬ 
lowing bilateral total infarction some rise in blood pressure probably occurs 
and this most likely persists until death. 

SUMMARY 

Total renal arterial infarction is rare and bilateral total infarction extremely 
so. 

Bilateral total renal arterial embolic infarctions may occur simultaneously or 
infarction of one kidney may precede that of the other by a considerable period 
of time. 

Inilateral total infarction in a noninfeeted kidney results in aseptic autone¬ 
phrectomy. The kidney contracts and on retrograde pyelogram is similar to a 
chronic atrophic pyelonepliritic or hypoplastic kidney. 

The pain associated with total infarction is not always severe and is some¬ 
times more abdominal than flank in location. 

ihe anuria associated with total bilateral renal arterial infarction especially 
in those cases without the typical exerutiating flank pain must be differentiated 
from anuria due to other causes. An adequate and detailed history is most helpful 
and associated cardiac disease points to infarction. 

If hypertension occurs after total unilateral infarction it is probably tempor¬ 
al} . Complete occlusion of both renal arteries may occasion hypertension which 
persists until death. 

333 Limcood Arc., Buffalo 9, X. Y. 

16 Bumpus, H. c.: J. Urol., 52: 295, 1944. 
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RENAL HAMARTOMA 
CHARLES A. HULSE and EMIL E. PALIK 

From the Departments of Urology and Pathology at St. John’s Hospital , 

Tulsa, Okla. 

Hamartoma has been defined by Albrecht as a tumor due to overdevelopment 
of some tissue element which belongs normally at the site where it is found, or 
to an abnormal relationship of a normally situated tissue element. These tumors 
are rare, and, because of the varied gross and microscopic pattern which they 
may present, they are often diagnosed incorrectly. They are essentially benign, 
but areas of the tumor, either malignant or potentially so, have been described. 

In the urinary tract hamartoma has been found mainly in the kidney cortex. 
Davis described one of the urinary bladder, and in the case records of the Mas¬ 
sachusetts General Hospital is described a hamartoma of the renal pelvis, which 
was thought to have arisen from cloaeal remnants. 

Hamai'toma of the renal cortex may occur clinically as an isolated entity or 
as part of the syndrome described by Moolten as the tuberous sclerosis complex. 
Moolten states that the lesions of this sjmdrome represent “a widespread 
developmental anomaly, often hereditary, in which the primary abnormality 
lies in the faulty differentiation of tissues rather than of body units (although 
the latter may be included). The individual lesions present the characteristics 
of hamartia or of hamartomas, regardless of their situation." Jacobaeus, as 
early as 1903, and Vogt, in 1908, emphasized also that the brain, skin, and 
visceral changes of tuberous sclerosis were similar in nature and constituted 
but different lesions of an identical disease. 

A brief summary of the lesions of the tuberous sclerosis complex is as follows: 

1) The brain lesions have been designated as tuberous sclerosis. This is a 
rare disease first described by Bourneville and Brissand in 1880. Approximately 
130 cases, diagnosed pre-mortem, have .been reported to date. 

Topically there are sclerotic nodules throughout the brain, containing glial 
cells, and about which there is disorientation and atrophy of the nerve cells. In 
time, calcium may be deposited in these nodules and may be demonstrable 
during life by x-ray examination. These nodules may become glioblastic. 

Clinically, there is mental and often physical retardation, appearing usually 
in infancy or early childhood. As life progresses mental deterioration progresses, 
and institutionalization is often required. Very common are epileptiform seizures 
or their equivalents, which vary in type, frequency, and duration. These may 
begin early in infancy, or the onset may be about the time of puberty. Early m 
infancy the only mental aberration may be nervous attacks of screaming, crying, 
etc. Nearly all affected with tuberous sclerosis die in childhood or early adult¬ 
hood, most commonly of status epilepticus, infection, or cachexia. 

2) The most common skin lesion of the tuberous sclerosis complex is adenoma 

Read at annual meeting, South Central Section, American Urological Association, Tulsa, 
Okla., September 26, 1950 
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sebaceum This lesion is almost ahvaxs piesent It consists of small, gi easy, 
grey-ied papules distnbuted m butterfh fashion acioss the bndge of the nose, 
01 er the cheeks and chin, and especially m the nasolabial folds These usually 
appeal during childhood, and thex persist moie 01 less unchanged foi life They 
are asymptomatic, being onlx of cosmetic impoitance to the patient 

Main othei skm lesions ha\e been described, suchas subungual and pen-ungual 
fibiomats collagenous plaques, cutaneous polypi, intiadennal nodules, and 
Shagreen patches Gingnal and lingual tumors max be seen Theie may be 
changes in pigmentation, as vitdigo and cafe au lait 

3) Visceial tumois may occui at widespread sites Peihaps the most common 
is phacoma of the letma, which appear^ as white oi grayish and megulaily 
lounded usualh multiple, aieas These laiely glow in size, but they may be¬ 
come calcified oi cxstic, and they may cause visual disturbances It has been 
said that they are a duplication of the piocess which is det eloping m the biain 
Hamaitoma of the heart, often descubed as ihabdomx oma. mat gixe cluneal 
evidence of caidiac disease Visceial tumors hate also been described in the 
liter, spleen, bone, kidnet, and othei oigans 

Of gieatest inteiest to the urologist is the lenal tumoi These aie piesent, 
accoichng to Cntchley. m SO pei cent of cases of tuberous sclerosis They aie 
rarelt diagnosed duiing life, but aie found usually at autopsy, piobably because 
thex aie quite benign and asymptomatic and because patients with tubeious 
sclerous complex usualh die eailx in hfe They aie often multiple and bilateial, 
and that tliet mat- occiu eailx is demonstiated in the case of Piatt-Tliomas who 
found, at autopsx. tumors both of the kidnet s and heart of a premature infant. 
These tumors may attain large piopoitions. and, if bilateial. multiple, and laige, 
tliet mat came ienal insufficiency We can find but 5 lepoited cases of lenal 
tumoi associated with tuberous scleiosis complex, diagnosed duiing hfe, m the 
American hteiatuie We find lefeiences to 12 moie such cases, diagnosed dur¬ 
ing hfe, in the foieign literature 

In the lepoited cases of the renal tumors associated with the tubeious scleiosis 
complex mant diagnoses as to the type of ienal tumoi hate been made Vogt, 
Froug Fi=cliei. Haibitz, and Fish and McLaughlin designated the tumois m 
their case* a* lipo-aicoma, Hvnian de Alontet. Alaicuse, and Bonfigh described 
litpemephiomas. Campbell, an endothelioma, Gatazzem, an angiofibioma; 
Cntehlet and Tail, a perithelioma and mixed saicoma Moolten and Alertz 
mcheate that at least some of these giowths belong nghtfullx with the ienal 
nodules of the tubeious sclerosis complex It seems likelt that the entity repre¬ 
sents a dtspinrtie lathei than a neoplastic lesion 

lor more detailed discussion of the tanous lesions of the tuberous sclerosis 
complex, lefeience is made to the excellent tieatises of Moolten. Mertz, Tischer, 
and others With this bnef levieu of the svndiome. we wish to leport a typical 
cme with ienal hamartoma the sixth diagnosed dunng life and reported in 
t ie American hteratme and also a ease of ienal hamartoma occuinng without 
ot ici evidence of the tuberous sclerou-- complex, a ea=e type which is mentioned 
nut winch wc have not found leported in the kmencan literature 
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CASE REPORTS 

Case 1 . Miss T. E., a 42 year-old white woman, was first seen on February 24, 
1949. Twelve days previously, while preparing a meal, she felt nauseated and 
others present had told her that she looked pale. She became faint and felt pain 
in the right flank, which lasted for 4 or 5 days. Her referring doctor told her 
that she had a kidncj' tumor. She had no other urological symptom. 

On examination, there was an 8 by 4 inch mass palpable in the right flank, 
which moved with respiration, and which felt firm and slight^ irregular. It was 
not tender. Cystoscopy and retrograde pyelography revealed a large, rounded, 
lower pole enlargement of the right kidney, deforming the calyces (fig. 1). She 
was admitted to St. John’s Hospital, Tulsa, on February 28, 1949, with a diag¬ 
nosis of l-ight renal tumor. 



Fig. 1 


According to the relatives, this patient had always been somewhat retarded 
mentally, and her growth and development were slow. In early infancy she was 
known to have had a few convulsive seizures. At about the age of 16, she began 
to have seizures typical of epilepsy, and these subsequently occurred once or 
twice just before and just after each menstrual period. In 1946 dilantin was 
prescribed, and she has had no attacks since. With these attacks, there was no 
aura, and she would fall only at times. Loss of bladder control and biting of the 
tongue had been noted. 

The patient also had had a rash across the bridge of the nose, extending onto 
the cheek, and into the nasolabial folds as long as she could remember. Since about 
age 18, she had had small growths appealing about the margins of the toenails 
on both feet. 

The father of this patient had a nephrectomy for renal tumor in 1929, ant 
6 months later lymph glands were removed from the groin. Ihe pathologic 
diagnosis of the tumor in the kidney and in the bmpli glands was hyperncph- 
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roma. This diagnosis, according to the hospital records, was made fromjrozen 
sections, and the slides could not be found for review. The father died 17 years 
after that operation of an acute cardiac condition. He was in good health until 
the day of his death. He had lesions of the face, the same as the patient for as 
far back as the relatives can remember, but they had noticed no mental disorder, 
eye difficulty, or other stigmata suggestive of the tuberous sclerosis complex. 
The mother is at present in a mental institution, but has no lesions as are present 
in the patient or her father. The patient has no siblings. 

Examination revealed a large, well nourished, cooperative white woman, 
weighing 225 pounds. On the face was a symmetric telangiectatic papular lesion, 
chiefly over the malar area, across the bridge of the nose and across the cheeks. 
The lesions were most prominent and characteristic in the nasolabial folds (fig. 
2, A). In the right flank, extending into the right upper quadrant there was a 
firm, irregular mass, moving with respiration, and nontender. From under the 



Fig. 2 


distal edge of the toenails of the first, second, and third toes of each foot, arose 
rather firm, purplish, flesh}' tumors, which were nontender, and which measured 
up to 0.5 cm. in diameter. The nails were markedly comified (fig. 2, B). 

Hemoglobin was 10.9 gm. per cent. Erythrocytes numbered 3.530,000 and 
leukocytes numbered 5.100 per cubic millimeter of blood. The differential blood 
count was normal. 

Radiograms of the skull revealed scattered calcifications throughout the cortex, 
whieli were typical of tuberous sclerosis (fig. 3). The electrocardiogram was 
normal. A echsler Bellevue IQ was GS on two occasions. Electro-enceplialographv 
revealed predominantly 9-11 sec. activity in all leads. There were many inns 
o 15—20 see. in all leads. There was little build up with hyperventilation. 
Radiogram of the chest was normal, as was an x-ray study of the bones of the 
hands. Ophthalmoscopic examination revealed no evidence of pliacoma. 

ie small tumors about the toenails were biopsied and microscopieallv were 
omul to consist of pieces of skin covered by liyperkeratotic stratified squamous 
epithelium. The eutieular and subcuticular tissues were occupied by an admix- 
liumerous tirn capillaries and foci of adipose tissue and intertwining 
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fasciculi of fibrous connective tissues and smooth muscle, typical of hamartoma 
of the skin. 



Fig. 3 



Fig. 4. .1, kidnev, right, with multiple small hamartomas, second large ham 
left attached to kidney. B, longitudinal section through kidney att “Ched 1. g b f 
merit of tumor Note multiplicity of hamartomas within renal cortex ^argesegmen 
tumor to left was attached to kidney by only small bridge of hamaitoma 


The patient was given transfusions of whole blood and other preopeiatne 
preparation. On March 1, 1949, right nephrectomy was carried ou M ^ 
bar approach. A large tumor of the lower pole was found, and the 
tumor were lemoved en toto (fig. 4). 
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The pathologic specimen consisted of a kidney and surrounding perirenal 
tissues measuring 10 by 10 by 16 cm. The capsule of the kidney was stripped 
away with difficulty, revealing a finely granular kidney surface which contained 
numerous soft yellow masses measuring up to 1.5 cm. which were scattered over 
the entire surface. At the lower pole of the kidney one of these masses extended 
into the surrounding perirenal tissue and connected with a soft yellow necrotic 
ma« measuring 10 cm. in the greatest diameter. Along one border of this there 
was a hematoma measuring 5 cm. in greatest diameter. The cortex of the kidney 
measured 0.6 cm. in thickness and was not clearly demarcated from the medulla. 
Xo gross abnormalities were noted in the calyces and pelvis. Microscopically 
(fig. 5) there were numerous dysplastic formations scattered throughout the 
medulla, cortex, and portions of the perirenal tissues. These were composed in 


U,/\'<AV< 1 



Fig. 5 

some areas of normal adipose tissue and in other areas of interlacing fasciculi 
composed of normal fibrous tissue. The several elements were intermingled with 
one another in various proportions. In some areas there was a concentration of 
medium sized arteries, from some of which connective tissue radiated in perithe- 

Joi fashion. Iso bizarre mitoses were present. Diagnosis: hamartoma of the 
kidney. 

The postoperative course was essentially uneventful, and the patient was 
vv i:\rged from the hospital on the twelfth postoperative day. 

ie patient has continued to be in good condition, with no evidence of recur¬ 
rence oMumor. Her seizures remained under control with dilantin. 

TT 1°?° 7‘59-year-old white woman, was admitted to St. John’s 
°r a i Tu on Apr ’ 1 24 > 1950. Three days prior to admission she had had a 
ul ami since had noted an irregular fever to 103F. She had had slight bladder 

011 but no 0,her symptoms. Upon finding her urine to he loaded rrith 
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fasciculi of fibrous connective tissues and smooth muscle, typical of hamartoma 
of the skin. 



Fig. 3 



Fig 4 A kidney, right, with rrultiple small hamartomas, second large,,,Vm'reo°scK' 
left attached to kidney ■. B, longitudinal section through kidney and 1 attachedM»^ f 
ment of tumor. Note multiplicity of hairaUomas within renal cortex. Hargc fe 
tumor to left was attached to kidney by only small bridge of hamartomato 

The patient was given transfusions of whole blood and other pi eopeiatne 
preparation. On March 1, 1949, right nephrectomy was earned on' a „ d 

bar approach. A large tumor of the lower pole was found, and the J 
tumor were removed en toto (fig. 4). 
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The pathologic specimen consisted of a kidney and surrounding perirenal 
tissues measuring 10 by 10 by 16 cm. The capsule of the kidney was stripped 
away with difficulty, revealing a finely granular kidney surface which contained 
numerous soft yellow masses measuring up to 1.5 cm. which were scattered over 
the entire surface. At the lower pole of the kidney one of these masses extended 
into the surrounding perirenal tissue and connected with a soft yellow necrotic 
mass measuring 10 cm. in the greatest diameter. Along one border of this there 
was a hematoma measuring 5 cm. in greatest diameter. The cortex of the kidney 
measured 0.6 cm. in thickness and was not clearly demarcated from the medulla. 
Xo gross abnormalities were noted in the calyces and pelvis. Microscopically 
(fig. 5) there were numerous dysplastic formations scattered throughout the 
medulla, cortex, and portions of the perirenal tissues. These were composed in 



some areas of normal adipose tissue and in other areas of interlacing fasciculi 
composed of normal fibrous tissue. The several elements were intermingled with 
one another in various proportions. In some areas there was a concentration of 
medium sized arteries, from some of which connective tissue radiated in perithe- 
lioid fashion. Xo bizarre mitoses were present. Diagnosis: hamartoma of the 
kidney. 

The postoperative course was essentially uneventful, and the patient was 
rw larged from the hospital on the twelfth postoperative dav. 

The patient has continued to be in good condition, with no evidence of recur¬ 
rence of tumor. Her seizures remained under control with dilantin. 
rr n '-° f ^ IlSS 59-year-old white woman, was admitted to St. Jolin’s 

OipUa Tulsa, on April 24, 1950. Three days prior to admission she had had a 
c nil and since had noted an irregular fever to 103F. She had had slight bladder 
irn a ion iut no other symptoms. Upon finding her urine to be loaded with 
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pus cells she was admitted to the hospital for treatment of a urinary tiact 
infection. 

Past history revealed that for several years she had taken thyroid in small 
doses due to a reputedly low basal metabolic rate. She had had tuberculosis of 
the left eye in 1940. For the past several years the process had apparently been 
quiescent. 

Physical examination revealed an obese woman who weighed 304 pounds. 
The blood pressure was 116/70, and there was an umbilical hernia of small piopor- 
tions. There were moderate varicosities of the right lower extremity, but 
otherwise general physical examination was not remarkable. 

The urine was loaded with leukocytes, but was otherwise normal. Routine 
blood studies were within normal limits. 



Fig. 6 


With Chloromycetin in therapeutic dosage the temperature subsided to noimal 
within 72 hours, and the urine became normal. In the course of routine uiologic 
study, to determine any cause for the urinary tract infection, retrograde pyelo- 
grams were carried out, and these revealed a deformed right renal pelvis u Inch 
was displaced downward (fig. 6). The nature of the cause of the defoimity 
could not be determined, since, due to the marked obeshy of the patient, no 
x-ray studies could be considered adequate. However, gastro-intestinal senes, 
gallbladder series, barium enema studies, and chest and skull radiograms all 
appeared to be normal. Exploratory operation was advised and carried out on 
Maj r 13, 1950. At operation a tumor about two inches in diameter was found. 
bulging from the surface of the kidney along the lateral border, in the uppei 
one-third of the kidney. The tumor and kidney were removed en toto. 

The postoperative course was entirely uneventful, and the patient left the 
hospital on the fourteenth postoperative day. Electrocardiogram and opht ia - 
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moscopic examinations have been earned out and are normal. The Standard- 
Binet Test revealed an IQ of 146. 

The pathological report, of the surgical specimen was as follows: _ 

The pathologic specimen consisted of a kidney measuring 10 by 7 by 5 cm., 
weighing 170 gm. A 3 cm., mottled gray and white, rubbery, irregular nodule 
protruded above the renal surface, along its lateral aspect, in the midportion 
of the kidney. On section, the nodule extended into the kidney, through t ie 
cortex, to a depth of 1.5 cm. and was sharply delimited from it. Its cut surfaces 
were mottled yellow and gray. A similar, 0.5 cm. nodule was present within the 
renal cortex, 2 cm. distal to the larger lesion. The remainder of the kidney, calyces, 
pelvis, and ureter were grossly normal. Histologic examination reveals a dys- 
plastic conglomeration of tissues (fig. 7) consisting of varying proportions of 



Fig. 7 


adipose tissue, blood vessels, fibrous tissue, and smooth muscle. The fibroblastic 
tissue in some areas is loosely knit and mesenchymal in type, being composed 
of spindle shaped cells having small to moderately large, oval, hvperehromatic 
nuclei. In some areas this tissue is more compact with formation of intertwining 
fasciculi of fibrous tissue and smooth muscle. Capillaries and bizarre arterioles 
incorporated within the mesenchymal tissues foim a prominent feature of the 
lesion in some areas. The arterioles in some areas are partially devoid of media 
and are composed of loosely knit fibroblastic tissue which becomes dispersed 
out into tlie surrounding stromal elements in a concentric fashion. Xo epithelial 
elements are demonstrable within the lesion. Several similar small dysplastic 
foci are scattered throughout other portions of the cortex and medulla of the 
kidner. The renal tissue immediately adjacent to these lesions presents hvalin- 
ized, obliterated glomeruli and arteiioles and atrophic tubules within a narrow 
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zone 'which is infiltrated by numerous tymphocytes. The intervening renal 
parenchyma exhibits no abnormalities in the glomeruli, arterioles, tubules, or 
submucosa of the cafyces and pelvis.” 


COMMENT 

Case 1 is a typical case of tuberous sclerosis complex as described by Moolten. 
The brain lesions of tuberous sclerosis, hamartomas of the skin and kidney, 
mental deterioration and epilepsy have been illustrated. Also noted in this case 
is a family history of the condition, which is very important. We believe that 
we are correct in assuming that the father of this patient had tuberous sclerosis 
complex with adenoma sebaceum and renal tumor. The diagnosis of hyper¬ 
nephroma was probably incorrect, since no detailed description of the sections 
was made and it would be unusual for an individual with a hypernephroma 
with metastasis to live 17 years without evidence of recurrence of tumor. 

This case is particularly interesting because of the age of the patient, and 
because of the fact that she has gone 42 years -without having more severe, and 
perhaps fatal, neurologic manifestations. Having had a benign tumor, and be¬ 
cause her mental retardation is not marked and her epilepsy is, at the present 
time, well controlled, her prognosis is still undoubtedly better than the average 
with this disease. It will be interesting to see what her status is after she passes 
through the menopause, since the stigmata of tuberous sclerosis complex may 
appear, or, in other cases, become more pronounced, at adolescence. 

Case 2 is of a hamartoma of the kidney occurring as a separate entity. Other 
stigmata of the tuberous sclerosis complex were not evident in this case. It is 
interesting, but probably' coincidental, that both patients were very large and 
obese. Examination of the microscopic sections of the tumors in these cases 
proves them to be practically identical, both being typical hamartomas. The 
prognosis in this case as regards the renal lesion, as in the other case, is good. 

Neither of these patients were given x-ray r therapy since, according to Mertz, 
it has very little effect on these benign tumors. 


CONCLUSIONS 

A case of tuberous sclerosis complex with renal hamartoma is reviewed, the 
sixth such case diagnosed during life to be found in the American literature. 

A case of renal hamartoma, occurring apparently as an isolated pathological 
entity, and unlike any case that we have found in the American literature, has 
been described. 

A brief description and review of the literature of the tuberous sclerosis com¬ 
plex and the relation of renal hamartoma to this syndrome, has been presented. 

636 Moore Bldg., San Antonio, Texas. ( C. A. H.) 

604- S. Cincinnati Ave., Tulsa, Okla. (E. E. P.) 
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THROMBIN IN TREATMENT OF HEMATURIA OF RENAL ORIGIN 

ERNEST 0. NAY and ROBERT R. BROWN 

The purpose of this brief report is to describe a method which we have found 
to be of use iu the conservative management of renal hematuria. This method 
has not been property evaluated because we have not had enough suitable cases, 
but it seems rational, harmless, and worthy of further trial. 

the preparation used was thrombin, an extract of bovine plasma. It has long 
• been used in urology, particularly in prostatic surgery, but its use in the control 
of renal bleeding has not been reported, at least according to our review of the 
literature. This hemostatic extract is supplied in powder for topical application 
as well as in liquid form. 

Reports show that many kidneys have been removed as a life-saving measure 
because of uncontrollable bleeding from a nonsurgical lesion, such as so-called 
essential hematuria, nephritis, blood dyscrasias, etc. Many drugs, vitamins, 
venoms, etc. have been used, but with very little success. Dr. Hugh Young 
( Young’s Practice of Urology, p. 261) states that the treatment which has given 
him the best results in such cases is as follows: administration of horse serum 
intravenously, blood transfusions, and the most important of all, intrapelvic 
lavages, using 2 to 3 cc of 1:1000 adrenalin or a like amount of 1 per cent silver 
nitrate, slowly instilled through a ureteral catheter into the pelvis of the kidney. 
Since the instillation of such solutions seemed to be of benefit, it seemed logical 
to assume that the bleeding might be from a local lesion in the kidney pelvis or 
calyces and would, therefore, be accessible to a solution of thrombin. Accordingly, 
we have tried this method in 3 cases and the following brief report is presented. 

0. F., a 62 year old white man, was first seen in 1941, complaining of painless 
hematuria of 2 weeks’ duration and with the history of such episodes of hematuria 
for 10 years. In 1931, he had required 7 cystoscopic procedures before the bleed¬ 
ing, which was said to have been of right renal origin, was controlled. Similar 
episodes had occurred at intervals of 2 to 6 months, the bleeding subsiding 
spontaneously or with oral medication. The history was otherwise negative, as 
were the physical examination and laboratory studies, and the only positive 
finding was blood seen coming from the left ureteral orifice. Bilateral retrograde 
pyelograms were considered to be within the limits of normal. The treatment 
consisted of intrapelvic lavages, using 2 to 3 cc of 1:1000 adrenalin, vitamins, 
ferrous sulfate, etc., and he gradually improved. 

He was next seen in December 1948, stating that he had continued to pass 
bloody urine at irregular intervals in the interim, but that the bleeding bad been 
profuse for the last 2 weeks. Studies included a complete history and physical 
examination, complete blood count, bone marrow biopsy, urinalysis, guinea pig 
inoculation of urine, urine culture, blood chemistry, serology, cystoscopy and 
retrograde urograms. All of the findings were within normal limits and the only 
lesion found was the left renal hematuria. The diagnosis was essential hematuria. 

Read at annual meeting, North Central Section, American Urological Association, 
Grand Rapids, Mich., October 8, 1949. 
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A pelvic lavage using adrenalin was done following pyelography; however, he 
continued to bleed, and returned in January with a hemoglobin of only S.6 gm. 
and 3,570,000 red cells. Again a pelvic lavage was performed but without benefit. 
He was hospitalized and three 500 cc blood transfusions given. Still he bled. A 
ureteral catheter was anchored to the left kidney, but for several days the urine 
continued to be grossly bloody. On February 15, 1949. 5000 units of thrombin 
in 5 cc of diluent were instilled into the kidney through the indwelling ureteral 
catheter. The catheter which had previously drained well apparently became 
obstructed by clots as it would no longer irrigate following this instillation, and 
it was removed. For the next 2 days the patient passed clots, but the urine was 
noticeably clearer. He complained of renal colic for the first time, apparently 
due to the passage of the clots. His mine became grossly clear on February IS, 
three days after instilling thrombin, and remained so until his discharge, 1 week 
later. He was next seen in the office on April 14, seven weeks later, with a rela¬ 
tively slight hematuria of a few hours’ duration, the first since instilling thrombin. 
By the next day the bleeding had subsided. The blood study in April showed 
14.5 gm. hemoglobin, with 4,800,000 red cells. A recent contact revealed that 
there has been no hematuria since then. 

We have had 2 other cases in uhich this method was used, both with good 
results but without haring tried the older measures first, one polycystic disease, 
the other, essential hematuria. 

Me have no intention of trying to draw any conclusions from 3 cases, but 
believe that the method is worthy of a trial. The only possible danger would 
seem to be inadvertent intravenous injection with intravascular clotting and 
thrombosis, but this possibility seems remote. 

221 E. Sixth St., Terre Haute, Ind. 
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ATTAINMENT OF EQUILIBRIUM BETWEEN PLASMA AND UP LYE 
WITH REFERENCE TO MEASUREMENT OF 
RENAL CLEARANCES 

ALEXANDER J. MICHIE axd CATHARINE RISK MICHIE 

Fro/n the Department of Physiology, Xew York University, College of Medicine, 

Xew York, X. V. 

Despite simultaneous intravenous injections p-aminohippurate (PAH)* ap¬ 
pears in the urine 2-4 minutes before phenolsulfonphthalein (PSP). This differ¬ 
ence in rate of appearance initiated a study of the time necessary to attain 
constant urinary excretion of a substance (UV) under a steady plasma con¬ 
centration (P). 


METHODS 


A rapid (0.5 minute) initial, and a simultaneous slow intravenous infusion of 
PAH, PSP and mannitol (M) 1 or thiosulfate (TS) 2 were begun. Immediately 
following this initial injection urine was collected by ureteral catheter for short 
periods. A Bayliss pump maintained the slow intravenous infusion at a constant 
rate. Under such conditions a relatively stable plasma concentration of each 
substance was attained fairly rapidly, leading ultimately to a constant rate of 
excretion (UV) and to a constant clearance (UY/P). The assumptions are made 
a) that throughout the observation the renal plasma flow and filtration rate are 
constant and b) that the attainment of a steady clearance value denotes that 
kinetic equilibrium between blood and ureteral urine has been reached. 

The patients had unilateral kidney disease (pyelonephritis, hydronephrosis, 
or nephrolithiasis). The opposite kidneys was considered normal a) if it had 
never produced renal symptoms, b) if the clearance values fell within the normal 
range, and c) if the urine at the time of ureteral catheterization was sterile. 
With the exception of table 1 only normal kidneys are reported here. 

The fasting patient drank a liter of water at 10 p.m. the night before and 
another liter at 7 a.m. on the daj r of the test. Between 8:30 and 9:00 a.m. an 
8F multi-eyed whistle tipped ureteral catheter* was inserted 15 cm. into each 
ureter. 3 After withdrawal of the cystoscope an 18F multi-eyed latex urethral 


This work was done while the senior author was a National Research Council fellow in 
the Medical Sciences. 

Aided by grants from the Dazian Foundation and the Commonwealth Fund. 

We are indebted to Dr. Howard Jeck and Dr. Robert Hotchkiss for their kind coopera¬ 
tion and generosity in allowing us to study patients from the Urology Section of the Second 
Surgical Division (Cornell) of Bellevue Hospital. . . , 

Xote by editor. This paper was one of the essays that was awarded a prize in UHa t>> 
Committee on Scientific Research, American Urological Association, Dr. Milov B. Wesson, 

* We are indebted to the Medical Research Division of Sharp and Dohme, Inc. for an 
adequate supply of p-aminohippuric acid and mannitol, the latter being used in place o 

tiU Psini'tlp W. W., Finkelstein, X., and Smith, H. W.: J. Biol. Cheny, 135: 231,1940. 

! Xewman, E.V., Gilman, A. and Philips, F. S.: Bull. Johns Hopkins Hosp., 79:220, I.MO. 

* qq ic muiti-eved ureteral catheters have 6 eyes distributed over the proximal o cm. 

3 Chasis, H. and Redish, J.: Arch. Int. Med., 70: 738, 1942. 
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catheter was inserted into the bladder. During the course of the clearance 
measurement,, the bladder was washed frequently to measure any urinary leak 
around the ureteral catheters. The clearance determinations on the bladder 
urines were less than 10 and usually less than 5 per cent of the clearance values 
of the good kidney. A blank urine (U 0 Y) was usually collected to determine the 
rate of excretion of endogenous material reacting in the mannitol or thiosulfate 
methods. The priming injection and constant infusion were started just as the 
blank UoV was terminated. Trine collection during the following 40 minutes 
was separated into intervals such that the urine output from the kidney with 
the smaller flow should exceed 2 ce. In this rapid sequence of collections the 
shortest urine period was 3 minutes and the longest 8. Following this 40 minute 
period 3 ten minute periods were collected. The average of the last 3 periods 
was taken as the equilibrium clearance value. Dining this 30 minute period the 
transport of all test substances from blood to pelvic urine had reached a steady 
excretory state. 

A blood sample for blank analysis was obtained from an indwelling needle in 
an antecubital vein before or during the evstoseopie examination. Samples 
taken at frequent intervals after the priming injection served to define the plasma 
concentrations of the test substances during the period of rapid change. The 
priming dose of the test substances was calculated to produce the desired con¬ 
centration in the estimated extracellular fluid. Since the rates of renal excretion 
were known from previous clearances on the same patient it was possible to 
adjust the infusion rate to equal renal excretion, enabling the plasma concentra¬ 
tion to become constant as speedily as possible. Clearances were calculated using 
the plasma concentration at 2.5 minutes before the midpoint of each urine col¬ 
lection period. 


RESULTS 

Figure 1 shows the average clearance values at 10 minute intervals distributed 
throughout a 70 minute period as interpolated from 150 clearance periods on 7 
normal kidneys. These values are expressed in percentile terms relative to the 
ultimate clearance values attained after 40 minutes. Similarly, the average 
plasma concentrations of PAH, TS and PSP interpolated from 93 observations 
are shown at the same 10 minute intervals in percentile terms relative to the 
values attained after 40 minutes. 

Shortly after the priming injection and while the plasma concentrations of all 
substances are falling the renal clearances of PAH and TS increase and reach 
clearance equilibrium after 20 minutes, while PSP does not become stabilized 
until 30 minutes. That this phenomenon is attributable to a physical factor 
(washing out the renal dead space) is shown by the fact that this delay time is 
independent of a rising (fig. 2, .4) or falling (fig. 2,5) plasma concentration. In 
all instances, the clearances start from low values at 0 time and reach a maximal 
steady level after 20 minutes. Figure 1 also reveals that the 3 test substances 
attain equilibrium clearance values at different rates in the order of PAH, TS 
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and PSP. This has been repeatedly observed in the normal and diseased kidney 
and possible reasons for it are discussed below. 

Brun, Hilden and Raaschou, 4 in criticizing the single injection clearance 
method, show that if the blood concentration of a substance excreted by the 
kidneys is falling the arterial plasma concentration is always less than the 
simultaneous venous plasma concentration. Since, in our earlier observations, 
we used blood from the antecubital veins 2 additional experiments were per¬ 
formed, drawing blood from an indwelling femoral arterial needle. In figure 3, A 
ureteral catheters were inserted 20 cm. into each ureter using the same technique 
as described above. As the insertion of ureteral catheters can cause temporary 



Fig. 1. Rate of attainment of equilibrium clearances (lower curves) in 7 normal human 
kidneys, in relation to plasma concentrations (upper curves). All data are expressed in 
percentile terms relative to average of observations, beyond dotted line, made after -10 
minutes (equal 100 per cent). Observed data from 5 to 15 minutes, 15 to 25 minutes, etc., 
were averaged and mean point plotted at 10 minutes, 20 minutes, etc. While plasma concen¬ 
tration of test substances is decreasing, it takes 20 minutes for stable clearance equilibrium. 

reflex oliguria or anuria which might prolong the time to reach clearance equi¬ 
librium, an additional experiment (fig. 3, B) was performed using an indwelling 
femoral arterial needle and a soft multi-eyed latex rubber urethral catheter. 
Since the arterial concentration is less than the venous concentration, the use 
of arterial blood raises the clearance during the period when the plasma con¬ 
centration is decreasing. Neither the choice of arterial blood nor the insertion 
of ureteral catheters has any effect, however, on the delay in attaining clearance 
equilibrium.* In these experiments the excretion of PAH was appreciably' ahead 
of the excretion of TS. 

4 Brun, C., Hilden, T. and Raaschou, F.: J. Clin. Investigation, 28: 144, 1040 

* The high clearance values obtained prior to equilibrium reflects the difficulty in select¬ 
ing the blood concentration which forms a particular sample of urine. If nc adopt 
Brun’s method and select the plasma concentration 7 to S minutes before the midpoint oi 
the urine collection period, the plasma concentrations for the first clearance period in figure 
3, .4 and B are zero and the clearances are infinite! 
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required for the clearance to reach 50 per cent of the equilibrium value at con¬ 
stant plasma levels. The similarity of the averages of the test substances, PAH, 
PSP and M, or TS in normal and pyelonephritic kidneys indicate that the factors 




Fig. 3. A, arterial plasma concentrations and clearance values are plotted as in figure 
2, A. Ureteral catheters were used to obtain urine from each kidney. B, arterial plasma con¬ 
centrations and clearance values are plotted as in figure 2, A. Urethral catheter used to 
obtain bladder urine. 


responsible for the delay in reaching equilibrium clearance values are intrinsic 
to the normal kidney and that thej r are not significantly modified in pyelo¬ 
nephritis. 
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T veer. 1. Clearance equilibrium lime at SO per cent of total clearance 
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S.3 

-0.7 

2.3 

MEH 

Left 

IS-7 

19.0 

23.5 

0.3 

4.S 

SH 

Left 

4.4 

4.S 

13.4 

0.4 

9.6 

KK 

Right 

13.5 

12.0 

15.7 

— 1-5 

2,2 

Average 


S.4 

S.6 

12.S 

1.3 

4.5 


The estimated time intervals in minutes after the priming injection required for the 
clearance to reach 50 per cent of the final equilibrium value at constant plasma levels are 
given for PAH, TS and PSP in columns 1, 2, and 3. The difference as compared with PAH 
and TS or PSP is shown in columns -1 and 5 respectively. 


DISCUSSION 

In interpreting the delay in reaching clearance equilibrium the following 
factors must be considered: a) the circulation time from the antecubital vein to 
the renal arteriole, b) the diffusion time from the capillary stream through the 
renal interstitial fluid, c) the penetration and reaction time of the excretory 
mechanism of the tubule cell, (which includes all phases of energy allocation). 5 
and d) the dead space time; i.e.. the time required for urine formed in the glo¬ 
meruli to pass to the ureters. It should be noted that factors b and c do not affect- 
substances excreted solely by glomerular filtration such as TS. The total elapsed 
time from antecubital vein to the appearance of new urine in the ureter 5s repre¬ 
sented liy a -Hi -i- c I d. This summation trill be greater than the first appear¬ 
ance time in so far as the urine, in passing down the tubules, collecting ducts 
and through the renal pelvis, fails to maintain an unmixed interphase between 
old and new urine, so that old urine continues to be mixed with new urine at an 
appreciable time after the first trace of new urine enters the renal pelvis. More- 
<>\er. the arrival of new urine at the ureter will perhaps occur later from long 
than from >hort nephrons, giving the appearance of prolonged mixing. 

I he fact that the clearance equilibrium time is approximately 20 minutes for 
1 EL-.uiinm. A., l’liy.-inl. Rev., 19: 63 , 19 . 39 . 
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required for the clearance to reach 50 per cent of the equilibrium value at con¬ 
stant plasma levels. The similarity of the averages of the test substances, PAH, 
PSP and M, or TS in normal and pyelonephritic kidneys indicate that the factors 




Fig. 3. A, arterial plasma concentrations and clearance values are plotted as in figure 
2, A. Ureteral catheters were used to obtain urine from each kidney. B, arterial plasma con¬ 
centrations and clearance values are plotted as in figure 2, A. Urethral catheter used to 
obtain bladder urine. 

responsible for the delay in reaching equilibrium clearance values are intrinsic 
to the normal kidnej r and that the}' are not significantly modified in pyelo¬ 
nephritis. 
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Table 1. Clearance equilibrium time at 50 per cent of total clearance 


rinrscr 

22?\TT 

PVE 

J 32AKNI70I. OX TS 

^5? 

TS'VKS. t 


Normals 

EG 

Left 

19.0 

19.4 

24.9 

0.4 

5.9 

MH 

Lett 

10.7 

12.6 

13. S 

1.9 

3.1 

EM 


1.7 

5.4 

9.3 

0.7 

4.6 


Left 

6.2 

6 .S 

11.6 

0.6 

5.4 

SH 

Right 

4.3 

4.S 

11 .S 

0.5 

/ .o 

KK. 

Left 

U.O 

11.1 

13.7 

0.1 

2 .< 

EG 

Left 

12.6 

15.1 

16.6 

2.5 

4.0 

Average 


9.S 

10-7 

14.5 

1.0 

4.7 


Pyelonephritis 


MS 

Right 

5.6 

6.3 

10.3 

0.7 

4.7 


Left 

2,3 

3.9 

5.5 

1.6 

3.2 

DE 

Left 

6.0 

5.3 

S.3 

-0.7 

2.3 

MEH 

Left 

1S.7 

19.0 

23.5 

0.3 

4.S 

SH 

Left 

4.4 

4.S 

13.4 

0.4 

9.6 

KK 

Right 

13.5 

12.0 

15.7 

— 1.5 

2.2 

Average 


mm 

S.6 

12. S 

1.3 

4.5 

The estimated time intervals in minutes after the printing injection required for the 
clearance to reach 50 per cent of the final equilibrium value at constant plasma levels are 


given for PAR. TS and PSP in columns 1. 2, and 3. The difference as compared with PAH 
and TS or PSP is shown in columns 4 and 5 respectively. 


DISCUSSION 

In interpreting the delay in reaching clearance equilibrium the following 
factors must be considered: a) the circulation time from the antecubital vein to 
the renal arteriole, b) the diffusion time from the capillary stream through the 
renal interstitial fluid, c) the penetration and reaction time of the excretory 
meehanrim of the tubule cell, (which includes all phases of energy allocation!. 5 
and ft i the dead space time - , i.e.. the time required for urine formed in the glo¬ 
meruli to pass to the ureters. It should be noted that factors b and c do not affect 
substances excreted solely by glomerular filtration such as TS. The total elapsed 
time from antecubital vein to the appearance of new urine in the ureter is repre¬ 
sented by a ~ b -f- c -f- d. This summation will be greater than the first appear¬ 
ance time in so far as the urine, in passing down the tubules, collecting duets 
and through the renal pelvis, fails to maintain an unmixed interphase between 
old and non urine, so that old urine continues to be mixed Math new mine at an 
appreciable time after the first trace of new urine enters the renal pelvis. More¬ 
over. the arrival of new urine at the ureter will perhaps occur later from long 
t ban front short nephrons, giving the appearance of prolonged mixing. 

The fact that the clearance equilibrium time is approximately 20 minutes for 

‘Shannon. .1 A Physiol. Rev.. 19; G3, H>39. 
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TS,* which is excreted by filtration, as well as PAH which is excreted by the 
tubules indicates a large magnitude for d, doubtless attributable to the mixing 
of new and old urine in the tubules and renal pelvis. That the time interval for 
a -j- b -f- c is less than 35 seconds is shown in table 2. In this experiment tire 
priming injection and the constant infusion of the test substances were started 
at 0 time. Ten seconds after starting the priming injection and at its termina¬ 
tion, simultaneous withdrawal of blood from the x’enal vein and femoral artery 
was begun. This sample was finished in 50 seconds and is the 0.58 minute (35 


'Iable2. Renal extraction ratios after a 10 second priming injection followed by a constant 

infusion 


TIME 

FEMORA I* ARTERY - 

RENAT VEIN 

EXTRACTION RATJO 

p-Amfnohfppurate 

Min. 

tngm. % 

tngm. % 

% 

0.583 

; 4.50 

0.300 

93.3 

1.50 

2.36 

0.135 

94.2 

2.50 

1.85 

0.105 

04.1 

58.0 

1.23 

0.105 

91.1 

90.0 

1.14 

0.075 

93.0 






Inulin 


0.583 

53.3 

43.0 

1 19.3 

1.50 

39.0 

30.0 

1 22.6 

2.50 

32.1 

28.0 

I 12.S 

58.0 

21.7 

17.S 

18.0 

90.0 j 

21.7 

1 

17.9 

17.5 


At “0” time the priming injection of the p-aminohippurate and inulin was started. It 
was finished and a constant infusion of the same substances started in 10 seconds. Immedi¬ 
ately a blood sample was obtained simultaneously over a 50 second period from the femoral 
artery and renal vein. This is charted at 0.58 minutes (35 seconds), the midpoint of the 
collection period. Similar samples were obtained at 1.50, 2.50, 58 and 90.0 minutes. 


second) blood sample recorded in the table. Similar samples are charted at 1-5 
minutes, 2.5 minutes, 58 minutes and 90 minutes. The constant extraction of 
PAH and relatively constant extraction of inulin (used in place of TS) through¬ 
out this entire period show that it takes the kidney less than 35 seconds to al¬ 
locate energy for the effective excretion of these substances. The failure of PAH 
and inulin to appear in the ureteral urine in a concentration giving a constant 
clearance must be due to mixing of new-formed with pre-formed urine in the 
collecting tubules and renal pelvis. It is also apparent that the dead space time 
is unrelated to the absolute value or the direction of change of the plasma con¬ 
centration of the test substances and hence the over-all equilibrium clearance 
time is independent of a rising or falling plasma concentration. It follows t ut 
if the plasma concentration is constantly changing, the urine as collected mm 


* Since the correction factor for the analysis of thiosulfate in the presence I 1 :- 1 ™'"' 
oluppurate was less than 2 per cent of the measured value in these experiments, it 
not deducted. 
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the ureter is not related to the simultaneous plasma concentration or even to 
the plasma concentration corrected for the first appearance time as oiiginalh 
suggested by Smith, Goldring and Chasis, 6 but continues to represent a mixture 
of old and new urine ambiguously related to the plasma concentration in the 
20 minute period before the urine arrives at the ureteral orifice. In the absence 
of a constant plasma concentration a true or equilibrium clearance will never 
be attained. 

The initial urine volume per minute decreased 50 to 75 per cent in most 
cases to reach relatively constant values during the clearance equilibrium phase. 
On theoretical grounds the urine in the renal dead space should be washed out 
more rapidly at higher urine flows. However, our technique does not permit us 
to demonstrate this. Clearance equilibrium did not occur in a significantly 
shorter time in patients with high initial urine flows, 14.7 cc per minute than in 
patients with low initial flows of 0.25 cc per minute. On the basis of the average 
urine flow of 2 cc per minute throughout the equilibrating period and an equilib¬ 
rium time of 20 minutes (52 determinations) the volume of the renal dead space 
appears to be approximately 2 cc times 20 minutes or 40 cc. If we suppose that 
10 or 15 cc of urine are necessary to fill the upper ureter, renal peh"is and calyces, 
tiien the volume of fluid in the collecting tubules amounts to 25-30 cc or about 
20 per cent of the renal weight. 

Under similar conditions the average (V) term for 59 clearance examinations 
in pyelonephritic kidneys with little or no hydronephrosis is 1.86 cc per minute 
giving a total dead space volume of 37 cc. Since the dye shadow in the pyelo¬ 
nephritic kidney is usually slightly larger than the normal kidney it is reasonable 
to assume that the volume of urine in the renal pelvis is perhaps 4 to 5 cc more. 
Thus, it might take 15 to 20 cc of urine of fill the upper ureter, renal pelvis and 
calyces of these diseased kidneys. This would give a volume of mine contained 
in the collecting tubules between 12 and 17 cc. 

In both the normal and pyelonephritic kidney the PAH clearance rises and 
approaches the equilibrium value more rapidly than does TS or PSP. PAH 
excretion appears to be accelerated about 1 minute ahead of TS. Perhaps the 
peritubular blood flow is more rapid than the urine flow, so that PAH is avail¬ 
able for excretion along the length of the proximal tubule ahead of the simultane¬ 
ously formed glomerular filtrate, and thus is swept out ahead of the latter. 
Tubular excretion of PAH from blood passing directly to the renal tubules by 
way of Isaacs-Ludwig arterioles or arleriolac rcctae rerae, would also lead to this 
result but the consensus is against the existence of many such vessels in the 
normal kidney. 7 

Because the tabular excretion of PSP is depressed by raising the plasma con¬ 
centration of PAH, it is clear that a common mechanism is involved at some 
stage in then tubular excretion. s The difference in clearance equilibrium time 
may lie attributable to differences in the velocity of transport across the tubular 
cell or to differences in the rate of penetration into the cell. Also, at a plasma 
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concentration of 2.0 nag. per cent approximately 15 per cent of the PSP is free, 9 
whereas SO per cent of PAH is free. 10 Since only the free compound can diffuse 
from the capillary into the interstitial fluid, reducing the fraction of the free 
compound will reduce the diffusion head proportionately. Therefore, in approach¬ 
ing equilibrium clearance a significant!}' larger fraction of the plasma concentra¬ 
tion of PAH may be immediately available to the tubules for excretion than in 
the case of PSP. Greater availability in the renal interstitial fluid would result 
in greater excretion at the same plasma concentration but would not prolong 
the time required for filtration equilibrium to be reached. 

SUMMARY 

The time required to attain clearance equilibrium after the injection of thio¬ 
sulfate, p-aminohippurate and phenolsulfonphthalein has been determined in 
the normal and pyelonephritic kidneys from which urine has been collected by 
ureteral catheters. 

Clearance values and plasma concentrations are not in equilibrium until 20 
minutes after starting the infusion leading to constant plasma concentrations. 
This delay is attributable primarih' to the time required to wash out the dead 
space of the renal tubules and renal pelvis, new urine being mixed with old 
until the latter is completely replaced. 

Where the plasma concentration of any substance is changing significantly, 
the true or equilibrium clearance cannot be calculated. 

PAH reaches equilibrium clearance approximately 1 minute ahead of TS and 
2 to 4 minutes ahead of PSP. The physiological implications of these facts have 
been discussed. 

Department of Urology, Hospital of the University of Pennsylvania, Philadelphia 

(A.JJI.) 

9 Smith, W. W. and Smith. H. W.-J. Biol. Chein. 124: 107,193S. T 

10 Chasis, H , Redish, J., Goldring, W , Ranges, H. A. and Smith, H. ^ J. v-hn. 
vestigation, 24: 5S3, 1045. 
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DISSOLUTION OF URINARY CALCULI: EXPERIMENTS WITH 
ETHYLENE DIAMINE TETRA-ACETIC ACID WITH 
AND WITHOUT A “"WETTING AGENT” 

HOWARD I. SUBY, FULLER ALBRIGHT, JANE WAYNE, A.B. and 
ELEANOR DEMPSEY, A.M. 

From the Medical and Urological Departments, Massachusetts General Hospital, 

Boston, Mass. 

Previous studies have shown that “solution G”, a citric acid solution contain¬ 
ing magnesium at a pH of 4.0,* readily dissolves certain urinary calculi in n Inch 
calcium is an important ingredient. 1, -• 3 These calculi include calcium phosphate 
stones and stones composed of calcium phosphate and magnesium ammonium 
phosphate but not calcium oxalate stones. Apparently the calcium in calcium 
oxalate is too tightly bound to allow rapid dissolution. 

At the time these previous investigations were being conducted (1939-1942) 
experimental work was carried out with calgon, a commercial water softener, 
which has the property of removing calcium ions from solution. It was found 
that calgon is likewise a good solvent of calcium-containing calculi and even 
causes slow dissolution of calcium oxalate stones. It turned out, however, that 
the prolonged exposure of calgon to rabbit’s bladders produces severe irritation, 
much more than was noted in the bladders of rabbits tested with solution G. 
Addition of magnesium to calgon did not lessen its irritability. 


THE EFFECT OF ETHYLENE DIAMINE TETRA-ACETIC ACID (SEQIjESTRIXE) 
ON RABBITS’ TEETH AND ON RABBITS’ BLADDERS 


Our interest in commercial water softeners has continued. Experiments have 
been carried out with another water softener, ethylene diamine tetra-acetic 
acid (sequestrine)—produced by the Alrose Chemical Company of Providence, 
R. I.f Sequestrine has the property of removing from a solution not only calcium 
ions but also many other cations. Both crude and recrystallized sequestrine were 
used in solutions of 1 per cent, 2 per cent, and 3 per cent. 

From previous studies 1 it has been found that the ability of a solution to 
demineralize rabbits’ teeth grossly parallels its ability to dissolve calcium phos¬ 
phate stones. Accordingly, each of the above solutions was used as the solvent 
of rabbits’ teeth in groups of eight. The teeth were mechanically shaken in the 
solvent for eight hours. Their original and final specific gravities were measured, 


ii T1 'j s ''ork was supported bv a research grant from The Federal Security Agencv-Puhlic 
Health Service. 

Iormula for solution G: Citric acid monohvdratc, 32.3 gm.; magnesium oxide anhv- 
drous 3.S pm.; sodium carbonate anhydrous, 4.4 "pm.; distilled water, ad, 1000 cc. 

. ubv, II. 1., l imy. It. M. and Albright, F.: Properties of organic acid solutions which 
determine their irritability to the bladder mucous membrane and the effect of magnesium 
ions m overcommp this irritability. .1. Urol., 48 : 549, 1942. 
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and the loss in specific gravity was regarded as the criterion of the efficacy of 
the solvent. 

Table 1 shows the results of sequestrine solutions on 104 teeth. It will be noted 
that there was no marked difference between crude and recrystallized sequestrine. 
There was increasing demineralization of the teeth with increasing concentra¬ 
tion of sequestrine. The average loss in specific gravity with 2 per cent sequestrine 
was 0.25 and with 3 per cent sequestrine, 0.30. These are to be compared with 
figure of 0.29 with solution G. The effect of change in pH was studied with a 
3 per cent solution (table 1). However, the data are too few from which to draw 
a conclusion. It is perhaps noteworthy, nonetheless, that the teeth which lost 


Table 1. Demineralization of rabbits ’ teeth in sequestrine solutions 


SEQUESTRINE 

pH 

LOSS IN SPECIFIC GRAVITY 

AVERAGE LOSS IN SPECIFIC GRAVITY 

Crude 

3% 

6.03 

.26 



7.00 

.25 


Recrystallized 

1 % 

— 

.16 

© 

II 

b 

CO 


4.70 

.13 


1 

4.70 

.10 


2 % 

4.70 

.23 

.26 a = .03 


4.70 

.30 


3% 

4.24 

.28 

.30 a — .05 


4.24 

.26 



4.24 

.34 



5.02 

.32 



5.02 

.34 



6.00 

.25 

— 


the least in specific gravity (0.25) were the ones in which the sequestrine solu¬ 
tion had the highest pH (6.0). 

The 1 per cent, 2 per cent, and 3 per cent sequestrine solutions, mostly at a 
pH between 5.0 and 6.0, were then used as irrigating solutions through two-uaj 
catheters into the bladders of rabbits; these bladders were then examined grossly 
and microscopically. Whereas there was considerable individual variation, them 
seemed to be considerable irritation, albeit less than with calgon. It was quite 
evident, furthermore, that the 3 per cent solution is more irritating than the 
per cent solution. 

A solution of sequestrine containing tween (vide infra) at a pH of 4.4b va 
used to irrigate the kidney pelvis of two patients; each complained at once o 
pain and the irrigation was stopped. The authors believe that further tnas 

should be made. 
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THE EFFECT ON RABBITS’ TEETH AND RABBITS’ BLADDERS OF ADDING A “WETTING 

agent” to the sequestrixe solutions 

Efficiency of solvents such as water softeners can often be increased by sub¬ 
stances known as “wetting agents.” These have an effect on surface tension and 
theoretically make solvents get closer to the solute. One of these wetting agents, 
tween* has been used in 1 per cent, 2 per cent, and 3 per cent concentrations 
with the 1 per cent, 2 per cent, and 3 per cent sequestrine solutions. 
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Fig. 1 . In vitro dissolution of calcium oxalate stones l»v ethylene diamine tetra-acetic 
acid 2 per cent (pll 7.0) and by solution G. 


A solution of 1 per cent tween in distilled water at pH G.12 was found to cause 
practically no loss in the specific gravity (.01) of rabbits’ teeth. Addition of 1 
per cent, 2 per cent, and 3 per cent tween to the sequestrine solutions caused no 
significant increase in loss of specific gravity on rabbits’ teeth over plain se¬ 
questrine solutions. Tween 1 per cent added to solution G had no effect. Rabbits’ 
bladders irrigated with solutions of sequestrine plus tween showed no more 
irritation than bladders irrigated with sequestrine alone. In spite of these rather 
negative results with tween, further work on combinations of dissolving solutions 
and “wetting agents” is indicated. 

’tween SO made by the Atlas Powder Company and is polyoxyethylene (20) sorbitan 
numo-monto. * v 
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THE EFFECT OF 2 PER CENT ETHYLENE DIAMINE TETRA-ACETIC ACID (pH 7.0) 
ON OXALATE AND URIC ACID STONES IN VITRO 

A series of calcium oxalate and uric acid stones were placed in distilled water 
for 24 hours, partialfy dried and weighed. Each stone was then placed in 200 cc 
of 2 per cent ethylene diamine tetra-acetic acid (pH 7.0) and left at room tempera¬ 
ture. At 24 hourly intervals the solution was poured off the stone; the stone was 

URIC ACID STONES 

IN 

ETHYLENE DIAMINE TETRA ACETIC ACID 2S(pH7.0) 

MG. 



O J 

0 I 2 3 4 5 6 7 6 9 10 II 12 13 

DAYS 

Fig. 2. In vitro dissolution of uric acid stones by ethylene diamine tetra-acetic acu 
2 per cent (pH 7.0) and by a watery solution of phosphate (pH 7.0). 

partially dried and weighed; 200 cc fresh ethylene diamine tetra-acetic acid weie 
then added to each calculus. Table 2 shows the losses of each stone in the ethylene 
diamine tetra-acetic acid. This is depicted graphically in figures 1 and 2. 

In figure I it will be noted that ethylene diamine tetra-acetic acid did dissohe 
calcium oxalate stones at a faster rate than did solution G. The rate of dissolution, 
however, is much slower than in the case of calcium phosphate stones most o 
which, under the same technique, are dissolved with solution G within fmtj 
eight hours. In figure 2 it will be noted that ethylene diamine tetra-acetic an 
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does slowly dissohe uric acid stones, but the same results were obtained with a 
water solution of phosphate at a pH of 7 0 

Table 2 Data for figures 1 and 2 
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Oxalate Stones in Eth\lene Diamine Tetra Acetic Acid 2% (pH 7 0) 


iH 


mi 1 

mg 

mg 

mg 

| mg 

mg 1 

mg 

l»8 1 

1 "* 

| mg 1 

1 *»£ 1 

I >"S 1 

! "IS 

1 

134 3 

117 9 

106 6 

93 4 

86 3 


71 4 

67 5 

39 2 

! 27 6 

20 5 
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6 3 

2 

82 -ij 

62 0 ! 

1 55 2 

| 44 3 

1 37 7 

! 

29 l 1 

29 0 

30 3 

25 S 

22 5 



0 0 


98 61 

75 o' 

64 0 

50 5 

( 41 1, 

30 6 

IS 0 

15 7 

S 4 

4 6 



0 0 

4 

150 2, 

91 li 

53 0* 

12 7' 

0 0 
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754 4 

697 2 

644 S 

5S4 S 

540 0 
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463 7 
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Oxalate Stones in Solution G 
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I 
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3 
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400 2 387 2> 
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353 1. 


346 3 
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1112 1 
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148 0 
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137 4 434 9 134 0 127 l 1 
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119 5 

Uric Acid Stones in Ethtlene Diamine Tetra Acetic Acid 2% (pH 7 0) 
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Lnc Acid Stones in Waten Solution of Phosphate (pH 7 0) 
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DISCLSSIOX 

Geliies 4 and Ybeshouse and Wembeig 5 hate independent^’ used ethylene 
diamme tetia-acetic acid for the dissolution of uiinarv calculi in vitio and in 
tno Gehies leported dissolution in vitio of uiinarv calculi of vanous chemical 
compositions Since sequestnne has the piopeitv of icmoving mineral cations 
from solutions one would expect it to woih well with calcium phosphate stones 
ami stones composed of calcium phosphate and magnesium ammonium phos¬ 
phate Indeed, in the case of the lattei mixed stone it should woik bettei than 
talgon became it lcmotes magnesium ions as well as calcium ions from solutions 

_ 1>l }' ?•*' m0IK b S Y new chemical appro ich to the dissolution of urinan 

1 •» C rol 65; 19:>1 

c ileuVi'°J "l rol ' 65 ^ 31 G l '\ r ni ln ' >fr ^' T bxperimenta) stud\ of a new soKent for rend 
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Just why it should be of help with uric acid stones is not apparent, and this 
could not be confirmed. The same would hold for cystine stones. 

SUMMARY 

A solution of ethylene diamine tetra-acetic acid has been found efficacious 
(in vitro) in demineralizing rabbits’ teeth which is an index of the ability of a 
solution to dissolve calcium phosphate stones. 

Ethylene diamine tetra-acetic acid has been found slightly efficacious (in vitro) 
in dissolving calcium oxalate stones. 

Ethylene diamine tetra-acetic acid has been found to be only slightly irritating 
to rabbits’ bladders. 

The effect of the addition of a wetting agent (tween) to ethylene diamine 
tetra-acetic acid on the ability of the latter to demineralize rabbits’ teeth has 
been studied. 
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A review of the literature dealing with renal tumors reveals that approximately 
95 per cent are malignant and that the majority of these are carcinomas or adeno¬ 
carcinomas of cortical origin of the type formerly usually designated hyper¬ 
nephroma. There is also evidence that renal tumors fall into two rather distinct 
age groups: those of infancy and childhood, the majority of which are of meso- 
blastic origin; and those occurring after middle age, relatively few of which are 
of this type. The cause of tumors of the kidney in common with those in other 
locations has remained obscure, necessitating a classification based on the char¬ 
acter of tissue from which they arise rather than on the impossible concept of 
etiology. 

In 194S Culp and Hartman, in an excellent review of the literature concerning 
tumors of mesoblastic origin in the adult, were able to find 97 acceptable cases 
and added 4 of their own. They pointed out that of this group of embryonal 
renal tumors, there were 53 different pathologic diagnoses, most of which had 
been used in an attempt to describe actual or theoretical features of such tumors. 
The.v commented that the resulting confusion in nomenclature has no parallel 
in either urology or pathology. As a result of this study these authors advocated 
a logical and simplified classification, the general adoption of which would go a 
long way toward the abolishment of the existing confusion (fig. 1). If one con¬ 
siders especially those tumors of embryonal cortical origin, they may be grouped 
under the term mesoblastic nephroma which may be of epithelial, connective 
tissue, mixed cell types, or undifferentiated (fig. 2). 

In applying this classification to a group of 44 malignant renal tumors requiring 
surgical treatment taken from our files since 1929, there were 25 carcinomas or 
adenocarcinomas (clear or granular cell), 6 embryonal nephromas of which 3 
a ere mixed tumors (Wilms' type), 2 were undifferentiated embryonal carcinomas 
and 1 fibrosarcoma, totalling 31 of cortical origin. The remaining 13 cases were 
epidermoid carcinomas of variable degrees of malignancy of intrapelvic origin. 
Xo instance was encountered of a tumor definitely arising from the renal capsule, 
although this nas a possibility with the one fibrosarcoma. Three of these tumors, 
a mixed cell mesoblastic nephroma in an adult usually referred to as a Wilms’ 
tumor, a term discouraged by Culp and Hartman, a sarcomatous mesoblastic 
nephroma and an epidermoid carcinoma associated with renal tuberculosis, 
pre.-ented such unusual features that they were considered worthy of more 
detailed discus-ion. 


A* a ni '°- t ') e diagno-i- of tumor involving the kidney rt not difficult. One or 
more of the triad of classical symptoms—pain, tumor, and hematuria—is elicited 
in taking the hi-ton- and the subsequent urologic sumy usually will reveal 
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abnormal function and outline of the involved organ. Occasional]}' a Papanicolaou 
stain of the urinary sediment will be of assistance in establishing a positive diag¬ 
nosis. There are certain advantages in being able to ascertain preoperatively 
whether a tumor is of cortical or intrapelvic origin and this has an important 
practical application in that those having their origin in the renal pelvis or calyces 
require a complete nephro-ureterectomy. It would be highly desirable if one 
could determine in advance of surgery whether a tumor is benign or malignant 
and, if of the latter type, whether it is of renal cell adult type or mesoblastic 


MALIGNANT RENAL TUMORS 



CORTEX PELVIS CAPSULE 



CARCIOAIA EMBRYONAL ?SARCOMA? 

from adult tubules from mesoblast 

(clear cell) 

(adenocarcinoma) 

Pig. 1. Chief types of malignant renal tumors. (After Culp and Hartman) 


EMBRYONAL NEPHROMA 


/ 

/ 

\ 

MESOBLASTIC 

MESONEPHRIC 

NEPHROALA 

NEPHROMA 

(cortex) 

(pelvis) 

\ 

/ 


CARCINOMA MIXED SARCOMA 


CELL 


\ / 



UNDIFFERENTIATED 

Fig. 2. Classification of embryonal renal tumors. (After Culp and Hartman) 

embryonal origin, having a far more guarded prognosis. Unfortunately, an ac¬ 
curate preoperative diagnosis of the nature of tumors derived from the nieso- 
blast in adults has not been possible. Such tumors may be suspected, howetci, 
from the comparatively brief history, rapid growth, the diminished incic ence 
of gross hematuria and the character of tumor cells observed in stained smears 
of the urinary sediment. 

MIXED CELL MESOBLASTIC NEPHROMA IN AN ADULT 

This tumor usuallv has been referred to as a Wilms’ tumor occurring most 
commonly in infancy and childhood. Esersky, Saffer, Panoff and Jacobi m u* 




UXESCAL REXAL TCJIORS 


535 


made a careful review of the literature of this type of tumor in adults and were 
able to find only 57 cases as of that date including three of their own. Since then 
Hill has reported 1 case and Silver, 2. The author's case is, therefore, the sixty- 
first in the literature. Histologically, this tumor is not to be confused with renal 
sarcoma, which it closely resembles in symptomatology, incidence and degree of 
maliguanev or killing power. One should be able to find carcinoma-like cells in 
tubular, cylindrical, papillary or solid grouping and also sarcomatous elements 
which may take the form of oval, round, spindle, or giant cells. The rarity of the 
lesion is further illustrated by the report of Bell who did not encounter it in the 
study of approximately thirty thousand necropsy reports. In the group, however, 
were five Wilms’ tumors in children and one renal fibrosarcoma in an adult. The 
definite diagnosis of mixed cell mesoblastic nephroma in adults is decidedly 
difficult. The symptoms, signs, and findings on the urologic survey may simulate 
all other types of renal neoplasms. An unusually large tumor mass is common as 
is also elevation of temperature unaccompanied by other evidence of a urinary 
infection, as pointed out by Sparks. He also mentions weakness of the patient 
out of proportion to the duration of the complaint. Apparently the true nature 
of the neoplasm has never been diagnosed accurately pveoperativelv hut has 
been made exclusively by pathologic studies. Approximately 4 out of 5 of the 
cases reported have occurred in the fourth, fifth, and sixth decades. The treat¬ 
ment is always surgical if the lesion is operable. The prognosis, as in children, is 
extremely guarded although in a case reported by Loeb in 1949 the patient was 
living and well 7 years following operation. Alcorn reported patients having 
lived as long as 7-| to 13 yearn following nephrectomy. 


CASE REPORT 

Case Xo. 51517, Airs. J. A. AI.. aged 50, was examined because of gross, 
painless hematuria which was first noticed seven months previously. This and 
one other episode of gross hematuria were both of brief duration. -Another 
a Inch began I month before had persisted. There were no symptoms referable 
to the bladder but a moderate degree of discomfort had appeared in the right 
loin radiating downward and forward. Her general health was good although 
there had been recent slight loss of weight. On examination there was nothing 
noteworthy in the physical survey. Xeither kidney was palpably enlarged and 
both were movable. The initial film of the region of the urinary tract was nega- 
tne as was a Iso the roentgen examination of the chest. The urine was grossly 
bloody and on cystoscopy the blood was seen to appear from the right ureteral 
orifice. Stained smears of the urinary sediment were reported negative for tumor 
oelh. Retrograde pyelography disclosed normal outline on the left but on the 
ng it there wa« obliteration of the middle and tipper calvees as well as their 
infundibula, associated with an irregular filling defect along the superior margin 
° 1 lc r< Iia ^ Rig- 3). The function of the right kidney was markedly im- 

paircx on te.-ring with indigo carmine. A diagnosis was made of carcinoma of the 
n 7 u I 10 - ''hhh "a c thought to he of the intrapeivfe type. Ex-ploration was 
firmest mC U '^ ng a com Pfcto nephro-ureterectomy if the diagnosis were con- 
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Forty-eight hours after the urologic investigation, the operation was performed 
with exposure of the kidney through an incision in the loin. The upper half of 
the organ was definitely enlarged and of dense consistency. It was possible to 
approach the renal pedicle noth a minimum of manipulation and clamps were 
applied early. Mobilization was then completed including the upper ureter which 
was severed and the stumps immediately electrocoagulated. Removal of the 
organ was without incident. It was immediately sectioned, revealing an extensive 
neoplasm involving the upper half, whereupon the remainder of the ureter was 
mobilized as far as could be reached after ligating the electrocoagulated proximal 
end. With the patient in the recumbent posture an extraperitoneal approach was 




t 



'Jfc 


( , 


Fig. 3. Bilateral retrograde pyelograms. Right, note irregular filling defect of pelvis and 
obliteration of upper calyces from tumor. Left, normal. 


made through a split muscle incision to the lower third, permitting the removal 
of the ureter in its entirety, including a segment of the bladder. The patient made 
an uneventful convalescence. Both incisions healed by primary intention and 
she was dismissed on the eighth postoperative daj\ Three months later her 
examination, including cystoscopy and roentgen study of the chest, was negative. 
In answer to a recent inquiry it was reported that she considered herself in good 
health and doing her usual household duties fourteen months following the 


nephrectomy. . . 

Pathologic report. “This specimen is submitted as a right kidney and ug» 
ureter. It measures 11.5 cm. in length by 6 cm. in width and 5.5 cm. m thickness 
and weighs 210 gm. In one point of the kidney lies a bulbous enlargement w nt i 
feels tense to the touch. On section the kidney is seen to contain some (issue 
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tures with lumens lined by plump, cuboidal epithelium. These duct-like structures 
merge with each other, and some fail to develop a lumen. Their cells have scant, 
pink cytoplasm and are largely occupied by a nucleus. These nuclei vary twofold 
in size and shape. Around the periphery of this tumor is a thick zone of fibrosis 
which separates it from the adjacent compressed and atrophic kidney paren¬ 
chyma. 

Diagnosis: Mixed cell mesoblastic nephroma (Wilms’).” 

Comment, Lnlike the majority of tumors of this type, the mass was compara¬ 
tively small. It will be noted that the neoplastic cells comprised a mixture both 
sarcomatous and carcinomatous. Occasionally one may find a distinct carcinoma 



Fig. 5. Low power photomicrograph; note small spindle-shaped cells in intertwining 
bundles and scattered epithelial structures which did not stain well. 


and sarcoma in the same organ which should be regarded as multiple tumors 
rather than a mixed one. The persistent gross hematuria of approximately one 
month’s duration is unusual for this type of neoplasm. It is unfortunate that 
numerous stains of the urinary sediment failed to reveal characteristic tumor 
cells which might have permitted accurate preoperative diagnosis for the fust 
time in this type of renal neoplasm. 

HENAL FIBROSARCOMA 

Although the true nature of tumors derived from the mesoblast in adults has 
not been possible to diagnose before operation, such tumors should be suspec cr 
from the comparatively brief history, rapid growth, the diminished mcic encc o 
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gross hematuria and the character of tumor cells observed in stained smears of 
the urinary sediment. In 101 instances of mesoblastic nephroma collected from 
the literature by Culp and Hartman, including 4 of their ora. 35 were fibro¬ 
sarcomas. The rarity of such tumors is indicated by the report of Meisel, 
Dockerty and Priestley who found that 35 had been treated surgically at the 
Mayo Clinic from 1904 to 1940 inclusive, an incidence of approximately only 1 
in 30.000 patients examined at this institution. Microscopically, the lesions were 
basicallv conmored of spindle cells resembling fibroblasts and were accordingly 
judged to be fibrosarcomas. All of them appeared histologically to be of a rela¬ 
tively high degree of malignancy: 90 per cent could be graded 3 or 4. These 
authors suggest the abandonment of such descriptive terms as small round-cell 
sarcoma, spindle cell sarcoma, and giant cell sarcoma as many of these oval, 
round, spindle or giant cell forms are merely anaplastic variants of a single 
cellular type and do not represent individual or separate entities. The extremely 
poor prognosis with this type of tumor is evidenced by the fact that of this 
group only 5 living patients could be traced, one of whom was suffering from 
recurrence IS months after nephrectomy and 4 had survived and were apparently 
well postoperatively for periods of 1, 2. 4. and 11 years. 

Renal sarcoma is not to be confused with mixed cell mesoblastic nephroma: 
the latter is a mixed neoplasm containing both connective tissue and epithelial 
elements of mesodermal origin. Kretschmer and Randolph state that true renal 
sarcoma is a disease not of children but of adults. Only at the surgical exploration 
may the true nature of the neoplasm be disclosed. It may comprise a yellowish 
solid rru-s which nearly always involves some portion of the renal capsule. Areas 
or hemorrhage are common. The microscopic pattern is variable and easily 
confused with other types, especially undifi'erentiated adenocarcinoma. In a 
ca=e report by Henline, although an extension of the tumor was removed from 
the vena cava, the patient was alive and well 31 years later. Such an experience 
serves to encourage nephrectomy whenever possible in spite of the extremely 
poor ultimate outlook. 


CASE REPORT 

Case Xo. 40395. J. B. I.. a man aged 61. was examined primarily because of 
symptoms oi prostatism which had been slowly progressive over a period of 10 
> care. There was nocturia of 4 to 5 times and the symptoms had become especially 
trouhle-ome during the previous month. He had experienced recently dull pain 
m die lower lumbar region along with some minor digestive disturbances. There 
K.d been no Io-- of weight, fever nor gross hematuria. The prostate gland was 
tound to be moderately enlarged of benign type and there was 225 cc of infected 
residual urine. A transurethral prostatic resection was performed, with the 
remoial of 31 cm. of t is -Tie. which wa« reported by the pathologist as benign 
pro-tatic byperpla-ia. Hi- immediate convalescence was satisfactory and upon 
removal of the inlyinu catheter on the third day he was able to empty the bladder 
comp,etch- anti with normal control. About this time he beuan to’ complain of 
an increa-inc decree of discomfort in the left loin a^omated with a ma« which 
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had not been noted at his original examination and was thought to be possibly 
an enlarged spleen. Excretory urography, however, disclosed that the left kidney 
was without function and on passage of a ureteral catheter, 30 cc of thick pus 
was aspirated from the left renal pelvis. Retrograde pyelography failed to lcveal 
a deformity^ characteristic of a renal tumor (fig. 6), but the dense mass in the 
region of the lower pole appeared to be connected with the kidney, which it 
accompanied on movement with respiration. Roentgen studies revealed no evi¬ 
dence of metastases. The preoperative diagnosis was left pyonephrosis associated 
with a left renal tumor. Three weeks following the transurethral prostatic re¬ 
section, the kidney' was explored and presented the appearance of a typical 
pyonephrosis in combination with a hard nodular tumor involving the lower 
pole and rather loosely' attached to the peritoneum over the anterior aspect. A 
nephrectomy' was performed without incident after which the immediate con- 



Fig. 6. A, excietory urogram. Note absence of function, left. Right, noirnal. R> left 
retrograde pyelogiam revealing pyonephiosis and mesial displacement, of upper ureter by 
large mass at lower pole. 

valescence was satisfactory' and he was dismissed from the hospital on the 
nineteenth postoperative day. 

Although he was able to be up and about and appeared to be steadily' regain¬ 
ing strength, his condition was progressively' downhill upon his return home and 
his death was reported 14 day's later or 32 day's postoperatively. A postmortem 
examination was not made and the immediate cause of death was not determined. 

Pathologic report. “The left kidney 7 measures 18 by' 12 by' 7 cm. and weighs 
600 gm. There is a large deposit of fatty' tissue which appears to be inflam¬ 
matory'. The lower pole presents a tumor mass measuring 12 cm. in diameter, 
and occupies more than two-thirds of the parenchyma. The cut surface is glisten¬ 
ing, yellowish-white, and appears to be undergoing some myxoid changes. Ihe 
edge of the growth which invades the parenchyma is lobulated and tends to be 
elevated above the cut surface. The remaining pelvis is dilated and distortec. 
The upper pole presents a hemorrhagic cyst 3 cm. in diameter and a numbm o 
soft yellowish-white areas which have the appearance of abscess cavities. 

Microscopic report. (See figure 7.) “Sections through this lesion reveal a uni own 
picture of closely' packed spindle-shaped cells almost completely replacing iena 
tissue. The limits between this tumor and the adjacent renal parenchyma aie 
sharply defined although there is no surrounding capsule. The tumor ltsc is 
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made up of slender, fusiform cells with long axes that are generally parallel to 
each other. The cells do not attempt to form bundles. Cell outlines are fairly 
distinct with their central portions containing a nucleus. These nuclei are ovoid 
and van- threefold in size and shape. There are occasional mitotic figures. The 
section taken near the renal pelvis reveals marked infiltration of neutiophils 
and lymphocytes. 

Diagnosis: Renal fibrosarcoma: pyonephrosis. ’ 

Comment. This case is of unusual interest inasmuch as the patient was admitted 
to the hospital for relief of benign prostatic obstruction and during his convales¬ 
cence from a transurethral prostatic resection and while under daily observation. 



fio i Renal fibrosarcoma .1, Ion power photomicrograph Xoie closelv packed spindle- 
shaped cells B, high power photomicrograph. Note slender fusiform cells with long axes 
and nuclei in their central portions. 


the symptoms and signs of the left renal tumor rapidly appeared and were 
regarded a« chiefly attributable to pyonephrosis. There was no gross hematuria 
other than that u-ually seen after a transurethral resection. The main evidence 
of renal tumor un« the rapidly growing, palpable, indurated mass at the lower 
pole of the kidney unaccompanied by the usual pyelographie deformity of a 
renal neoplasm. Xot untit the exploration was the presence of a sarcoma definitely 
ascertained, l *’ e m,e naU!rc °f which awaited the pathologist's report. It might 
mo been m-pocted. however, if due attention had been paid to the typically 
brief hi-tory. rapid growth of the tumor, and absence of gro-s hematuria. The 

patient v eailv demi-e is characteristic of the highly malignant nature of the 
di-oa-o. 


i^-ocrvn.n \i uug.v vvcy wd tuberculo-i* of tiif. kidxev 


i lie .'.--ouation of 
Kulnev l- of -uch nm: 


carcinoma or sarcoma with tuberculo-is involving the sime 
-aial occurrence that it merits special con-idcration. Xeililing 
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and Walters in 1948 reviewed the literature and were able to collect 26 cases of 
combined renal tuberculosis and hypernephroma although in one of these le- 
ported by Keen in 1934 light renal tuberculosis was associated with a hyper¬ 
nephroma in the opposite kidney and perhaps should not have been included. 
These writers added 7 additional cases, 4 of which were considered primarily 
tuberculous and in 2 a renal neoplasm was diagnosed. After an analysis of 7500 
autopsy reports, Pearl was of the opinion that an antagonism existed between 
active tuberculosis and carcinoma. Carlson and Bell, in a series of 11,195 nec¬ 
ropsies, found active tuberculosis less common in cases of carcinoma. They did 
not think, however, that an antagonism actually existed. MacDonald in 1947 
found two additional cases in the literature of renal sarcoma associated with 
tuberculosis (Pepe 1938; Suzuki 1941) and added a case of his own of hyper¬ 
nephroma coexisting with tuberculosis. Puigvert and Anguera in 1948 added 2 
cases of papillary epithelioma and tuberculosis and also mentioned a case re¬ 
ported by Marion in 1912'and a case reported by Chevassu in 1934, the latter 2 
cases apparently .having not been mentioned in reviews of the literature by other 
authors. The accumulated cases referred to totaled 32 to which I rvould like to 
add a case in which not only was there an epidermoid carcinoma associated with 
tuberculosis but there was a stone in a tuberculous cavity of the kidney in ad¬ 
dition to hydronephrosis and chronic pyelonephritis—a veritable pathologic 
museum. 


CASE REPORT 


Case No. 40542, Miss L. M., aged 58, was first seen May 10, 1934, because of 
a moderate degree of urinary frequency which had gradually progressed during 
the previous 2 or 3 years. Upon finding a considerable degree of pyuria, her 
physician had referred the patient for a urologic investigation. The initial 
roentgenogram disclosed an irregular shadow approximately 2 cm. in diameter 
in the region of the lower pole of the left kidneys (fig. 8, A). Cystoscopic examina¬ 
tion disclosed a moderate degree of chronic granular urethritis with extension 
of the inflammatory' process onto the trigone. The bladder capacity was only' 8 
ounces. Phenolsulfonphthalein appeared after 3 minutes from each kidney' with 
an excretion of 24 per cent from the right and 16 per cent from the left in lo 
minutes. Urinaly'sis of the right renal specimen was negative, whereas the speci¬ 
men from the left contained an average of 6 pus cells per high power field, a 
stained smear revealed no acid fast bacilli nor were other bacteria noted. Pyelog¬ 
raphy' revealed a normal outline on the right but the shadow in the left icna 
area filled a cavitation at the lower pole which communicated with the louei 
caly'x, suggesting the possibility of stone formation in a tuberculous cavitation 
(fig. 8, B). Exploration of the kidney' was advised with the view of resection o 
the lower pole, which the patient refused. She was seen at irregular in ten a s 
because of the persistent pyuria and symptoms of a moderate degree of cystitis. 
She seemed content to tolerate the complaint rather than undergo suigica 


treatment. 

After a period 


of 14 years she began to complain of moderate discomfort in 
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the left upper abdominal quadrant first thought to be of intestinal origin. Later 
the discomfort was noted more posteriorly and her physician requested another 
ttrologic study. Roentgen examination disclosed that the shadow previously 
mentioned was essentially unchanged in size or position. Cystoscopy ret ealed a 
fairly diffuse degree of chronic inflammation, more marked in the region of the 
trigone. The spurts from the right orifice were clear and were cloudy from the 
left. Indigo carmine returned in deep concentration after 4 minutes from the 
right and did not appear from the left after 10 minutes. After ureteral cathe¬ 
terization 22 cc of cloudy urine was aspirated from the left, containing grade 2 



Fig. S. .1, initial film revealing irregular shndou in left renal area. B, excretory urogram. 
Xote normal function and outline, right, moderately diminished function, left, with in¬ 
clusion of shadow in cavitation at loner pole adjacent to lon-er calyx. C. left retrograde 
pyelogram obtained 14 years later. Xote persistence of stone in cavitation at loner pole, 
moderate pvelectasis and striking change in outline of upper calyx from tumor. 

concentration of indigo carmine and innumerable pus cells. The specimen from 
the right was negative. The right pyelogram was normal. The left revealed 
pyelectasis, grade 2, with evidence of an obstructive factor at the ureteropelvic 
juncture. When compared with the pyelogram made 14 years previously, changes 
involving the upper pole were in evidence in that it had become foreshortened 
and broader (fig. S, C). Studies for acid fast bacilli were again negative. Ex¬ 
ploration of the kidney was again advised and accepted. 

I nder subarachnoid block the kidney was exposed through an incision in the 
left loin and uas easily mobilized and the cortical stone at the lower pole was 
palpable through the thinned cortex overlying it. An indurated area about 3 
vfn. m diameter was noted near the upper pole on the anterior aspect, having a 
gray if) appearance on the external surface. It appeared to be neoplastic rather 
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than inflammatory. The ureter was moderately thickened, was doubly clamped 
and divided about 5 cm. below its junction with the pelvis with electrocoagula¬ 
tion of the stumps. The kidney was removed without incident. Her convalescence 
was satisfactory and she was dismissed on the fourteenth postoperative day. 

One month following the operation she was readmitted to the hospital because 
of severe pain in the lower lumbar spine requiring opiates for relief. The pain 
gradually increased in severity and subsequent roentgen studies established the 
diagnosis of multiple spinal metastases. Roentgen examination of the chest at 
no time revealed evidence of tuberculosis or metastatic lesions from the neoplasm. 
The patient expired at home five months following the nephrectomy. A necropsy 
was not performed. 



Fig. 9. .4, low power photomicrograph; note area of epidermoid carcinoma and surround¬ 
ing inflammatoiy zone of chronic pyelonephritis. B, high power; note poorly differentiated 
carcinoma cells. C, low power; note typical picture of tuberculosis, including giant cell and 
area of necrosis. 


Pathologic report. “The specimen consists of a kidney which measures 13j by 
65 by 4 y cm. On its external surface, at the upper pole of the kidney, is an in¬ 
durated area measuring 4§ by 3 by 2 cm. On section there is a firm granttlai, 
nodular tumor formation which has undergone some degree of degeneration. 
There is palpated in the pelvis several irregular stones. Longitudinal section 
through the kidney reveals the pelvis to be moderately dilated. The cortex anf 
medulla are somewhat thinned. At the lower pole there are two stones cmbcddec 
in the cortex of the kidney. The largest of these measures approximately 2 cm. 
in its greatest diameter. There is also noted within the pelvis of the kidnej' numer¬ 
ous small stones measuring approximately H to 2 mm. in size. At the site pie- 
viously described on the external surface there is noticed a firm extension 0 
tumor growth on the cut surface of the kidney.” 

Microscopic report. (See figure 9.) “Multiple sections through this kidney revea 
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several distinct processes. One is an epidermoid carcinoma extending from the 
renal pelvis rather deeply into the kidney substance. This tumor is growing as 
broad anastomosing sheets and cords of moderately undifferentiated keratinized 
epithelium. The tumor cells are relatively large with indistinct cytoplasmic 
outlines. The abundant cystoplasm is homogeneous and pink, consistent with 
keratin. Their nuclei vary fourfold in size and shape, are moderately chromatic, 
and show frequent mitotic figures, many of which arc bizarre. Another distinct 
lesion is tuberculosis manifested by scattered, discrete, granulomatous lesions. 
Most of the larger ones show principally a central caseous, amorphous mass 
surrounded by marked number of lymphocytes, some epitheloid cells, and oc¬ 
casionally considerable fibrosis. Langhans’ cells arc occasionally seen. In the 
smaller lesions there are numerous epitheloid cells arranged radially in a thick 
zone surrounding central necrosis. Elsewhere in the renal parenchyma is con¬ 
siderable diffuse, lymphocytic infiltration of the interstitial tissue, and this reac¬ 
tion appears removed and distinct from the tuberculous change. Glomeruli are 
frequently completely hyalinizcd, and there is much atrophy and loss of tubules. 
Changes in the vascular walls arc not remarkable. 

Diagnosis: Epidermoid carcinoma, grade 3; renal tuberculosis; nephrolithiasis; 
hydronephrosis; chronic pyelonephritis.” 

Comment. Undoubtedly the kidney became involved with tuberculosis in com¬ 
paratively early life as when the patient was first seen 1-1 years previously, the 
cavitation at (he lower pole was snugly filled with stone. Apparently the disease 
remained limited to this area over the long period of years and at no time was 
she troubled with a severe degree of secondary tuberculous cystitis so commonly 
experienced in the presence of renal tuberculosis. The highly malignant epider¬ 
moid carcinoma was probably of recent origin arising in an area near Ihe upper 
pole quite distant from the tuberculous process. If antagonism actually exists 
between malignancy and tuberculosis as has been suggested, the latter disease 
failed to protect the organ from carcinoma and thus tends to refute the idea. 
Although the neoplasm was comparatively small, the histologic picture gave 
definite evidence of an almost total absence of differentiation and its highly 
malignant nature. The period of survival, however, was much shorter than was 
anticipated at the time of surgery. 


SUMMARY 

Die reports of three unusual renal neoplasms are submitted in abstract. The 
ust of these, a mixed cell mesoblastic nephroma (Wilms’ tumor) in an adult is 
t ic sixty-first reported in the literature. The second case, a renal fibrosarcoma, 
apparently is the one hundred third ease reported. The third case of a malig¬ 
nancy associated with tuberculosis involving the same kidney is the thirty-third 
to he recorded in the literature. 

I am indebted to Dr. M. L. Trumbull, chief of the Department of Pathology, 
aptist Memorial Hospital, for his comprehensive pathologic descriptions and 
valuable assistance. 


S.9.9 Madison Air., Memphis 3, 7' 
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than inflammatory. The ureter was moderately thickened, was doubly clamped 
and divided about 5 cm. below its junction with the pelvis with electrocoagula¬ 
tion of the stumps. The kidney was removed without incident. Her convalescence 
was satisfactory and she was dismissed on the fourteenth postoperative day. 

One month following the operation she was readmitted to the hospital because 
of severe pain in the lower lumbar spine requiring opiates for relief. The pain 
gradually increased in severity and subsequent roentgen studies established the 
diagnosis of multiple spinal metastases. Roentgen examination of the chest at 
no time revealed evidence of tuberculosis or metastatic lesions from the neoplasm. 
The patient expired at home firm months following the nephrectomy. A necropsy 
was not performed. 



Fig. 9. A, low power photomicrograph; note area of epidermoid carcinoma and surrouw 1- 
ing inflammatory zone of chronic pyelonephritis. B, high power; note poorly djneientiate 
carcinoma cells. C, low power; note typical picture of tuberculosis, including giant cell an 
area of necrosis. 

Pathologic report. “The specimen consists of a kidney which measures 131 by 
6 f- by 4y cm. On its external surface, at the upper pole of the kidney, is an in¬ 
durated area measuring 4 5 by 3 by 2 cm. On section there is a firm granulni, 
nodular tumor formation which has undergone some degree of degeneration. 
There is palpated in the pelvis several irregular stones. Longitudinal section 
through the kidney reveals the pelvis to be moderately dilated. The cortex ant 
medulla are somewhat thinned. At the lower pole there are two stones embed c( 
in the cortex of the kidney. The largest of these measures approximately 2 cm. 
in its greatest diameter. There is also noted within the pelvis of the kidney' numcr 
ous small stones measuring approximately" 14 to 2 mm. in size. At the site pro 
viously described on the external surface there is noticed a firm extension o 
tumor growth on the cut surface of the kidney.” , 

Microscopic report. (See figure 9.) “Multiple sections through this kit ney ie\ ea 
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several distinct processes. One is tin epidermoid carcinoma extending fi on) the 
renal pelvis rather deeply into the kidney substance. This tumoi is glowing as 
broad anastomosing sheets and cords of moderately undifferentiated keiatinized 
epithelium. The ttunor cells are relatively large with indistinct cytoplasmic 
outlines. The abundant eystoplasm is homogeneous and pink, consistent with 
keratin. Their nuclei van - fourfold in size and shape, are moderately chromatic, 
and show frequent mitotic figures, many of which are bizarre. Another distinct 
lesion is tuberculosis manifested by scattered, discrete, granulomatous lesions. 
Most of the larger ones show principally a central caseous, amorphous mass 
surrounded by marked number of lymphocytes, some epitheloid cells, and oc¬ 
casionally considerable fibrosis. Langhans' cells are occasionally seen. In the 
smaller lesions there are numerous epitheloid cells arranged radially in a thick 
zone surrounding central necrosis. Elsewhere in the renal parenchyma is con¬ 
siderable diffuse, lymphocytic infiltration of the interstitial tissue, and this reac¬ 
tion appears removed and distinct from the tuberculous change. Glomeruli are 
frequently completely hyalinized, and there is much atrophy and loss of tubules. 
Changes in the vascular walls ave not remarkable. 

Diagnosis: Epidermoid carcinoma, grade 3; renal tuberculosis: nephrolithiasis; 
hydronephrosis: chronic pyelonephritis." 

Comment. Undoubtedly the kidney became involved with tuberculosis in com¬ 
paratively early life as when the patient was first seen 14 years previously, the 
cavitation at the lower pole was snugly filled with stone. Apparently the disease 
remained limited to this area over the long period of years and at no time was 
she troubled until a severe degree of secondary tuberculous cystitis so commonly 
experienced in the presence of renal tuberculosis. The highly malignant epider¬ 
moid carcinoma was probably of recent origin arising in an area near the upper 
pole quite distant from the tuberculous process. If antagonism actually exists 
between malignancy and tuberculosis as has been suggested, the latter disease 
failed to protect the organ from carcinoma and thus tends to refute the idea. 
Although the neoplasm was comparatively small, the liistologic picture gave 
definite evidence of an almost total absence of differentiation and its highly 
malignant nature. The period of survival, however, was much shorter than was 
anticipated at the time of surgery. 


SUMMARY 

The reports of three unusual renal neoplasms are submitted in abstract. The 
first of these, a mixed cell ruesoblastic nephroma (Wilms' tumor) in an adult is 
t e sixt\-first reported in the literature. The second case, a renal fibrosarcoma, 
apparently is the one hundred third case reported. The third case of a matig- 
nancj associated with tuberculosis involving the same kidney is the thirty-third 
to be recorded in the literature. 

I am indebted to Dr. M. L. Trumbull, chief of the Department of Pathology, 

apnst Memorial Hospital, for his comprehensive pathologic descriptions and 
valuable assistance. 

S99 Madison Arc., Memphis 3, Tcnn. 
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SIMULTANEOUS WILMS TUMORS IN IDENTICAL TWINS 
EUGENE GAULIN 

Since Max Wilms’ remarkable monograph on embryonal adenomyosarcoma 
of the kidney published in 1899, an impressive number of malignant mixed 
tumors of the renal parenchyma have been reported m the medical literature. 

Kretschmer and Kibbs, Hinman and Kutzmann, Mixiure, Prather and Ciab- 
tree, Dean and Pack, Priestley and Broders, Campbell, Ladd and many more 
authors have scrutinized extensively the clinical, pathological and therapeutic 
aspects of this dreadful disease. Although this condition remains one primarily 
affecting children, the literature has gathered nearly one hundred cases found 
in adults. 

Walker, Deuticke, Bobbio and Maslow have reported cases of embryoma 
appearing in children of the same family. Kretschmer and Hibbs, Ladd, and 
Campbell reported cases of bilateral adenomyosarcoma. To our knowledge, no 
mention has been made as yet of Wilms tumors occurring simultaneously in 
identical twins. It has been our privilege to see this rare condition and it is the 
object of this report. 


CASE REPORTS 


Case 1, Robert, aged 15 months, was admitted to the Ottawa General Hospital 
March 27, 1946. The baby was brought to the hospital because “he was pale, 
cried more than usual and was losing weight.” The family history was irrelevant. 
The child was born at full term; birth weight, 5 pounds. His appetite had always 
been good until about 2 weeks before admission. 

Physical examination revealed an anemic, sick looking child, slightly under¬ 
weight and presenting a distended abdomen. A solid, hard mass filled the left 
side of the abdomen, and extended from the left costal arch to the iliac fossa. 
The left flank was bulging outward and the bowels were displaced mesially. 
The temperature was 99.4F. The urine was negative for pus and blood; albumin, 
1 plus; hemoglobin 25 per cent, erythrocytes, 4,000,000; white blood cells 8,000. 
An excretory urogram revealed a good right kidney and a functionless left kid¬ 
ney. Screening of the lungs was negative for metastases. Numerous transfusions 
of whole blood were given and the blood picture improved rapidly. 

Operation was performed on April 5, 1946. Through a posterolateral approach 
the kidney was removed with great difficulty. The surrounding structures were 
'ery adherent to the tumor which had broken through its capsule. The pedicle 
foimed a solid mass, cartilage-like. Postoperatively, the child was shocked and 
in spite of supporting drugs and transfusions, he died the following day. 

Pathological report: The specimen was a large, nodular, irregular-shaped tumor 
neighing 2 pounds, 2 ounces. It was surrounded in part by a thick capsule of 
->vo-fatty tissue which was white and hemorragic. There was no resemblance at 
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all to a kidney. The tumor had been opened up and showed shaggy masses of 
hemorragic tissue with nodular masses of white tissue, in appearance neoplastic. 
In blocks from different portions of this tumor, at low-power, immature epithelial 
clumps were evident in a background of loose undifferentiated primitive connec¬ 
tive tissue. High-power view: Attempted tubule formation was seen in the upper 
clump. Diagnosis: Wilms tumor (fig. 1 , A and B). 



Fig. l. 


Case 2. Albert S., aged 15 months, was admitted to the Ottawa General Hos¬ 
pital March 27, 1946, because “he was pale, cried more than usual and "as 
losing weight.” The child was born at full term, birth weight 4i pounds. 

Physical examination revealed an anemic infant weighing 18 pounds. J >e 
abdomen was greatly distended. The swelling filled the right side of the abdomen 
from the right Irrpoehondrium to the iliac fossa. The right flank bulged out wan . 
The mass was hard and nontender. The temperature was 100F. ihe unna jsis 
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showed 3 plus albumin, otherwise negative; hemoglobin, 48 per cent; erythro¬ 
cytes, 3,840,000; white blood cells 9,600. Numerous transfusions were given 
and on April 29, the hemoglobin reached 75 per cent. N-ray films of the chest 
were negative for metastases. An excretory urogram revealed a good left kidney 
and total absence of function of the right. 

Operation was performed on May 4,1946, by means of a posterolateral cm \ ed 
incision. The tumor was totally adherent to the surrounding structures. The 
pedicle was hard, pearly white, thrombosed. The patient made an uneventful 
recovery and was discharged May 25, 1945. He died 3 months later with a 
recurrence in the wound. 

Pathological report: The specimen was a large tumor, weighing 2 pounds. It 
had little resemblance to a normal kidney. On section there was a large central 
cystic mass filled with blood clots. The rest of the tissue was neoplastic in appear¬ 
ance. In the low-power microphotograph of this renal tumor, one saw sheets of 
mesenchvme-like connective tissue in which were chimps of incompletel}' differ¬ 
entiated epithelial cells. There was a suggestion of tubule formation in a few 
areas. On high-power view, the immature epithelial elements were well seen. 
Diagnosis: Wilms tumor (fig. 1, C and D). 

DISCUSSION 

The parents, aged 32 and 30 respectively, are healthy, living on a farm. They 
have been married 5 years and have 2 healthy children living. The twins were 
horn healthy, full term deliveries. They were well fed and received an adequate 
diet. Without a doubt, they were identical twins. The doctor who delivered the 
mother is sure of a common placenta. They became ill at the same time, were 
admitted to the pediatric sendee on the same day with an identical historic 
They showed the same clinical picture. The abdominal masses were identical 
except that one occupied the right side of the abdomen and the other the left 
side. The blood picture was low and quite similar in both twins. They were both 
m blood group A, Rh positive, Wassermann negative. Excretory urograplu' 
showed a functionless kidney in both twins, the other kidney secreting well. 
The operative findings were similar and finally, the macroscopic and microscopic 
pathology were identical. 

These facts confirm McFarland's and Meade’s conclusions on identical, 
homologous twins:—“Tumors occurring in identical twins seem always to be 
similar, symmetrical and simultaneous. The tumor is of the same tj-pe and 
occurs in the same organ far more frequently in the identical than in the non¬ 
identical group.” 

One point would need further clarification if possible. Why a right tumor and 
a left tumor? Fuss claims that the presence of a tumor affecting the kidneys, one 
right, one left, in identical twins, may be explained along the principle of the 
concordance* of the reflected image.” This concordance' of the reflected image 
ias ieen described in mane' cases, e.g. identical twins in which one individual 
vas left handed, the other right handed. 

Fuss also described identical tv-ins, one having a wart on the right cheek the 
other on the left. 
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SUMMARY 

Simultaneous tumors in identical twins have been presented. This case is 
probably the first histologically proven case arising in identical twins. Embryo- 
logical explanations of the fact that one tumor invaded the right kidney in one 
twin and the left kidney in the other were offered. 

545, King Edward Ave., Ottawa , Canada. 
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SQUAMOUS CELL CARCINOMA OF THE RENAL PELVIS 1 
OSCAR J. OBERICIRCIIER, WILLIAM J. STAUBITZ and MICHAEL S. BLICK 

From the Roswell Pari.- Memorial Institute, Buffalo, N Y ; the Buffalo General'Hospital and 
ihc Department of Urology, University of Buffalo , School of Medicine, Buffalo , . i . 


A study of squamous cell carcinoma of the venal pelvis by the combined urolog¬ 
ical services of the Roswell Park Memorial Institute, and the Buffalo General 
Hospital, Buffalo, New York was undertaken because of the interesting associa¬ 
tion of this disease with chronic infection and renal calculi, and its highly malig¬ 
nant nature. Squamous cell carcinoma of the renal pelvis is a relatively rare 
disease. In 1949, Gahagan and Reed 1 reviewed the literature and reported only 
10G cases of which 3 were their own. To this number, we wish to add a review 
of 15 additional cases. 

Four cases with associated renal calculi are presented in detail. The remaining 
eleven cases are briefly summarized. 


CASE REPORTS 

Case 1. Airs. IL H. (BGIi No. 206347), a 70 year old white woman was ad¬ 
mitted May 27, 1949 complaining of gross hematuria on several occasions since 
December 1948. She also had severe pain in the right costovertebral angle radi¬ 
ating to the right lower quadrant and right inguinal area. There was no history of 
weight loss and no passage of stones. In 1932, a large calculus was removed 
from the right renal pelvis and a right nephropexy was also performed. Since 
1932 until the present, the patient had experienced several bouts of pain in the 
right costovertebral angle with associated chills and fever. 

The temperature, pulse and respiration were normal. The blood pressure was 
170/96. There was tenderness in the right flank over a well healed right flank 
incision. No masses were felt. Urinalysis of a catheterized sample revealed the 
color to be dark red, 3 plus albumin, many pus cells and loaded with red blood 
cells. A urine culture showed B. coli and enterococci. A complete blood count 
showed 4,200,000 red blood cells; hemoglobin 11.5 gm,; 5,300 white blood cells; 
band forms 4; filaments 72; esoinophils 2; basophils 1; lymphocytes 19; mono¬ 
cytes 2. Blood chemistry consisted of a blood glucose of 118 mg. per cent, blood 
urea of 11 mg. per cent, blood calcium of 9.8 mg. per cent and phosphorus of 
2.8 mg. per cent. 

Retrograde pyelograms showed complete contraction of the entire upper 
collecting system and pelvis of the right kidney. At the right ureteropelvic junc¬ 
tion, there was noted irregularity with a filling defect, below which the ureter 
appeared moderately dilated. There was sharp demarcation between the area of 
defect and the dilated ureter. The collecting system on the left showed some 
secondary dilation, with blunting of calyces. The kidney shadow appeared 
approximately normal in size on the right. 

BolmfundfnTN 1 AGSepfember'14?m SeCU ° n ' Amcrican Urological Association, 
1 Gahagan, H. Q. and Reed, W. K.: J. Urol., 62: 133, 1919. 
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Impression: Papillary tumor superimposed upon a chronic contracted right 
collecting system. 

A right nephrectomy was advised, but the patient refused surgery and was 
discharged June 8, 1949. 

The patient was re-admitted August 15, 1949 with persistent hematuria, and 
pain in the right lower quadrant and right flank. 

On August 17, 1949, a right nephrectomy was performed without difficulty. 
The postoperative course was uneventful and the incision healed well. 

Pathologic report: The surface of the kidney was nodular. On section, there 
was almost complete fibrosis of the kidney parenchyma. There was about 2 
cm. of ureter attached and this was thickened. The pelvis was almost obliterated 
by fibrous tissue. 

Microscopic diagnosis: All sections showed, in the fibrotic portions, infiltrating 
squamous cell carcinoma (fig. 1, A). 

The patient was discharged from the hospital on September 3, 1949. She 
expired in November 1949, 3 months following nephrectomy. An autopsy was 
not obtained. 

Case 2. Mr. H. A. (BGH No. 20G874), a 77 year old white man was admitted 
June 9, 1949 complaining of pain in the left flank of 2 months’ duration. He also 
had nausea and emesis. He had lost 20 pounds in weight. He denied hematuria 
and dysuria. His past history and family history were negative. 

The temperature, pulse and respiration were normal. The blood pressure was 
156/70. There was a sense of resistance felt in the left upper quadrant with some 
voluntary muscle spasm in this area. Urinalysis showed a cloudy urine with a 
trace of albumin and loaded with pus cells and red blood cells. A urine culture 
revealed B. coli. A complete blood count showed 4,000,000 red blood cells; hemo¬ 
globin 10.7 gm.; white blood cells 7,500 with a normal differential. Blood urea 
was reported as 14 mg. per cent and a blood sugar of 105 mg. per cent was ob¬ 
tained. 

A flat film of the abdomen revealed an enlarged left kidney filled with multiple 
calculi. A complete cystoscopic examination was performed and the examiner 
reported the bladder urine to be turbid and the presence of a low grade cystitis. 
A 5F ureteral catheter was passed 25 cm. up the right ureter, and clear urine 
was obtained. A catheter could not be passed up the left ureter due to an ob¬ 
struction approximately 3 cm. above the left ureteral orifice; pus was seen to 
ooze from this left ureteral orifice. Indigo carmine injected intravenously' ap¬ 
peared from the right kidney' in adequate time with good concentration, bo 
dy r e appeared from the left. 

Impression: Normal right kidney', infected left kidney' with multiple calculi. 

A left nephrectomy was performed on June 13, 1949 without any difficulty. 
The postoperative course was uneventful and the incision healed well. 

Pathologic report: The surface of the kidney' was nodular. Portions of t le 
ureter attached measured 6 cm. On section, the kidney' contained a large amount 
of purulent material, and there was a large staghorn calculus filling ont 1 
pelvis. There was no normal kidney parenchyma remaining. 1 be pchis anc 
calyces were markedly' dilated and showed marked inflammation. 
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Microscopic: Sections through the thickened portions 
showed an infiltrating squamous cell carcinoma arising m 
sections, the pelvis showed squamous metaplasia (tig. 1, 
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the pelvis. Xu other 
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In March 1950, x-rays of the ribs showed metastatic involvement. The patient 
expired April 23, 1950, approximately 10 months following nephrectomy. An 
autopsy was not obtained. 

Case 3. Mr. IV. IT. P. (BGII No. 347253), a 60 year old white man was ad¬ 
mitted on January 9, 1944 complaining of left costovertebral pain radiating 
down to the left leg. This pain had been intermittently present for 10 years. 
Since December 22, 1943, the pain had become more acute and constant. During 
the past 2 months, he had lost 35 pounds. His appetite had been poor for the 
same length of time and he had had occasional dysuria, but no gross hematuria. 

Physical examination revealed a firm, fixed mass in the left upper quadrant. 
The blood pressure was 120/80. 

Cystoscopic examination revealed a low grade cystitis. A catheter was passed 
up the right ureter and clear urine was obtained. No catheter could be passed 
up the left ureter. Indigo carmine dye appeared from the right side in 4 minutes, 
none appeared on the left side in 25 minutes. 

The laboratory findings were as follows: Urea nitrogen 13 mg. per cent; C'Oj 
combining power 46 per cent; serum chlorides 590 mg. per cent. The urine was 
yellow, cloudy, specific gravity 1.019, neutral, 3 plus albumin, negative glucose, 
many leukocytes per high power field and squamous renal cells were found; red 
cells 3,000,000, hemoglobin 7.4 gm.; white blood cells 15,000; 2 juveniles; 29 
bands, 47 filaments, 1 eosinophil; 1 basophile; 15 lymphocytes, 5 monocytes. 

An excretory urogram showed prompt excretion on the right side. The pyelo- 
gram was not unusual in appearance. There was no excretion on the left side. 
There was apparently a huge kidney on the left, containing multiple stone 
shadows and areas of parenchymal calcification. The right kidney was not un¬ 
usual in size, shape or position. 

On January 13, 1944, a left nephrectomy was performed. A very large adherent 
kidney was found quite high. In separating the pelvis, it was opened and ap¬ 
proximately one pint of pus escaped. Culture of this pus revealed an anaerobic 
streptococcus. 


The pathologic report revealed a kidney partly with torn cortex in a semi- 
collapsed state, measuring 15 by 9 cm. in width and 7 cm. in thickness. On section, 
all calyces were maximally distended and filled with slightly bloody tinged, 
fairly fluid exudate of grejdsh-red color. In several distended calyces were combi¬ 
nation stones, some of which formed typical casts of the calyx. Near the central 
portion and extending into the entire calyces of the lower pole, there was a 
diffuse greyish-red growth covering the mucosa of the calyx and the pelvis, and 
infiltrating the remainder of the cortex in this part of the kidney. The thickness 
of the hydroncphrotic sac varied between 1 and 3 cm. There was a large numbei 
of smaller concrements embedded into the previously mentioned exudate within 


the recesses of the calyces. Microscopic findings: Mature squamous cell carcinoma 
with considerable keratinization, distinct infiltrative tendencies but of veiy 
high differentiation, with hardly any evidence of anaplastic cells, were found. 
Considerable necrosis and necrobiosis were present in the keratinized materia • 
Unusually marked inflammatory infiltration was noted throughout the purni- 
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ehyma of the kidney. The mucosa of the many calyces around the center of the 
tumor was entirely replaced by the same squamous cell proliferating growth. 

The perihilar tissue and in part a great deal of the cortical parenchyma showed 
almost complete hvalinized fibrosis. 

Diagnosis: 1) Squamous cell carcinoma of renal pelvis (fig. 1, C); 2) extensive 
ascending infection. The patient made an uneventful recovery follow ing surgery 
and was discharged on January 2G, 1944. He gradually went downhill at home 
and died of generalized carcinomatoses on May 20, 1944, five months following 
nephrectomy. 

Case 4. Mrs. A. R. (BGH Xo. 17S365), a 53 year old white woman, was ad¬ 
mitted to the Buffalo General Hospital on October 14, 1945. Since May 1944, 
she had lost 10 pounds in weight, felt tired and gave the history of hematuria, 
one time. She stated that she had first noted hematuria in 1942. She had no other 
urological complaints. 

Physical examination was essentially normal except for a large palpable tender 
left kidney. The blood pressure was 160/105. 

Urinalysis revealed yellow clear urine with 1.017 specific gravity. Reaction 
was acid. It was negative for albumin and glucose. Microscopic examination 
revealed 1-3 white blood cells per high power field; red blood cells 4,220,000 
with 82 per cent hemoglobin. The white blood cells numbered 14,700 with 15 
bands, 65 filaments, 1 eosinophil, 15 lymphocytes and 4 monocytes. 

The Wassermann test was negative. Glucose was 149 mg. per cent, urea nitro¬ 
gen 14 mg. per cent and chlorides 575 mg. per cent. Excretory urography re¬ 
vealed a nonfuuctioning left kidney with 5 calculi in the renal pelvis and calyces. 
On October 17, 1945, a left nephrectomy was performed. 

The kidney measured 14.5 by 7 by 5 cm. and weighed 1200 gm. On section, 
there was marked cln-onic pyonephrosis, with, for the most part, extreme pyo- 
nephrotic atrophy of the parenchyma and with a few fragments of calculi within 
the dilated calyces. 

The kidney pelvis and calyces were filled with distinctly cloudy urine. 
Microscopic examination revealed an apparently uniformly diffuse malignant 
metamorphosis of the epithelium of the calyces into a keratinizing squamous 
cell carcinoma in some areas (fig. 1, D), with very massive and deep infiltration 
into the kidney parenchyma. The tumor itself was tremendously' inflamed and in 
some areas, showed extreme hyperkeratosis of the surface layers. 

The remainder of the parenchyma showed very marked signs of chronic 
pyelonephritis with hyalinization of almost all glomeruli, considerable interstitial 
fibrosis and marked thickening of small arteries. Also, many reactive lymph 
follicle fonnatious were noted. 

The patient made an uneventful reeoveiy following surgery and was dis¬ 
charged on October 31, 1945. High power x-ray therapy -was begun, but had to 
be discontinued after 4 treatments of 100 r each. She remained in good condition 
until April 15, 1946 when she began to go downhill and died on August 8, 1946 
at home. Xo autopsy was performed. 

Case 5. Mr. A. X. C. (RPMI Xo. 37086), a 43 year old wliiteman, had symp- 
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toms of weight loss, pyuria, weakness and anorexia of 1 year’s duration. A left 
nephrectomy was performed. The pathological report was squamous cell car¬ 
cinoma of the renal pelvis. The patient expired 4 months following nephrectomy. 

Case 6. Mrs. S. W. (RPMI No. 8783), a 47 year old white woman had symp¬ 
toms of hematuria, pyruia, loss of weight and pain of 1 month’s duration. A 
right nephrectomy'- was performed. The pathologic report was squamous cell 
carcinoma of the renal pelvis. High power x-ray' was begun postoperatively but 
had to be discontinued, because the patient could not tolerate it. The patient 
expired 4 months following nephrectomy'. 

Case 7. Mr. F. R. (RPMI No. 12082), a 48 year old white man, had symptoms 
of hematuria, right flank pain and weight loss of 6 months’ duration. A right 
nephrectomy was performed. The pathologic report was squamous cell carcinoma 
of the renal pelvis. High power x-ray' therapy was given and patient received a 
full course. This patient also had a papillary carcinoma of the urinary' bladder, 
which was diagnosed and treated 13 months following the nephrectomy. The 
patient expired 23 months following nephrectomy'. 

Case 8. Mrs. F. M. (RPMI No. 52461), a 53 y'ear old white woman, had symp¬ 
toms of pain in the right flank, loss of weight and pyrnria of 9 months’ duration. 
A right nephrectomy' was performed. The pathologic report was squamous cell 
carcinoma of the renal pelvis. The patient expired 10 months following nephrec¬ 
tomy. 

Case 9. Mr. A. S. (RPMI No. 56301), a 73 y'ear old white man with symptoms 
of severe back pain, pyuria, loss of weight and anorexia of 18 months’ duration. 
A right nephrectomy' was performed. The pathologic report was squamous 
cell carcinoma of the renal pelvis. High power x-ray therapy was begun post¬ 
operatively but had to be discontinued because the patient could not tolerate it. 
The patient expired 9 months following nephrectomy'. 

Case 10. Mr. S. C. (RPMI No. 41690), a 52 y'ear old white man had symptoms 
of hematuria, pain in the right flank and loss of weight of 6 months’ duration. 
A right nephrectomy' was performed. The pathologic report was squamous cell 
carcinoma of the renal pelvis. High power x-ray' therapy was begun but had to 
be discontinued because the patient was unable to tolerate it. The patient ex¬ 
pired 6 months following nephrectomy'. 

Case 11. Mrs. C. M. RPMI No. 46953), a 67 year old white woman, had 
symptoms of pain in the left flank, pyrnria, loss of weight and anorexia of 3 yeaia 
duration. A left nephrectomy' was performed. The pathologic report was squa¬ 
mous cell carcinoma of the renal pelvis. High power x-ray' therapy’ was 
postoperatively' and the patient received the entire series of treatment. IC 
patient expired 15 months following nephrectomy. 

Case 12. Mrs. B. H. (RPMI (No. 24234), a 61 year old white woman, hafl 
symptoms of severe pain in the left flank, pyrnria and loss of weight of 8 monl is 
duration. A left nephrectomy' was performed. The pathologic report was sf I ,,a 
mous cell carcinoma of the renal pelvis. This patient also had a caicinoma 0 
the cervix, which was treated with interstitial radiation and surgery - > caia 
prior to nephrectomy. High power x-ray therapy was begun, but patient expnec 
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before a full course was completed. Death occurred 2 months following nephiec- 
tomv. 

Case 13. Mrs. K. L. (BGH Xo. 132707), an SI year old white woman had 
symptoms of pain, pyuria, w eight loss and a mass in the epigastrium. An ex¬ 
ploratory laparotomy was performed with biopsy. The patient expiied within 
24 hours following surgery and an autopsy re\'ealed a squamous cell carcinoma 
of the right renal pelvis with extensive metastatic disease. 

Case l/f. Airs. J. S. (BGH Xo. 121759), a 64 year old white ivoman, had symp¬ 
toms of hematuria, pyuria, right flank pain and a palpable mass. A right ne¬ 
phrectomy was performed. The pathologic report was squamous cell carcinoma 
of the renal pehis. The patient expired 6 months following nephrectomy. 

Case 15. Airs. H. G. (BGH Xo. 119650), a 72 year old white woman had symp¬ 
toms of hematuria, pain, pyuria and mass in the left upper quadrant. A left 
nephrectomy was performed. The pathologic report was squamous cell carci¬ 
noma of the renal pelvis. The patient expired 45 months following nephrectomy. 

INCIDENCE 

Primary tumors of the renal pelvis have been reported by various authors-• 3 
as occurring between 5 and 15 per cent of all renal neoplasms. Of this percentage, 
squamous cell carcinoma constituted only 17 per cent of the pehie tumors. 4 
The sex incidence is almost equal. In our series, there were 9 females and 6 
males. The youngest individual in this series of 15 cases was 43 yearn of age and 
the oldest 81, with an average age incidence of 62. There was little difference 
in the side involved. Eight lesions were found in the right kidney pelvis and 
seven in the left. 

ETIOLOGY 

This disease is nearly always associated with long standing chronic infection. 
Another interesting feature is the fairly high percentage of associated renal cal¬ 
culi. The presence of infection with resultant irritation over a prolonged period 
of time has been considered by many to be one of the causes of metaplasia of 
normal tissue into a malignant growth. Whether or not this theory holds true 
is difficult to say, yet, one must note that the presence of infection in such a 
large percentage of cases is more than coincidental. Renal calculi in the presence 
of squamous cell carcinoma of the renal pehis has been reported by many authors 
as varying between 25 per cent and 60 per cent. Gahagan and Reed reported the 
incidence of renal calculi in 4S of 106 cases. Gilbert and AlacAIillan 5 in their 
senes reported that 30 of 57 cases or 52 per cent were associated with stones. 
Alartin and Alert z 6 concluded in their review that the calculus was primary and 
the tumor was secondary in 14 or 63 per cent of 22 cases of epithelial tumors of 
the pehis and ureters. In our series of 15 cases, there were four or a 26 per cent 
incidence of associated renal stones. 

: Harvey. X. A. : J. Urol.. 57: 669. 1947. 

3 Alelen. D. R.: J. Urol , 51: 3S6, 1944. 

• o“iL zrnann ’ A - A : J - t' ro1 -. 39: 4S7. 193S. 

! Unbert, J. B. and MacMillan, S. F.: Ann. Surg.. 100: 429, 1934. 

- lartin, H. H. and Mertz, H. O.: Mississippi Valley Med. J., 24: 74, 1917. 
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Early nephrectomy is the treatment of choice. Radiation is poorly tolerated 
and of doubtful value. 

Prophylaxis should include removal of calculi, vigorous treatment of chronic 
infection and removal of seriously damaged kidnej's. 

The prognosis is poor and probably will continue to be so because of the late 
diagnosis and infiltrative character of the lesion. 

SUMMARY 

A brief outline of the incidence, etiology, pathology, symptomatology, diag¬ 
nosis and treatment of squamous carcinoma of the renal pelvis is presented. 

Four cases with associated renal calculi are reported in detail. 

Eleven additional cases are summarized. 

40 TF. North St., Buffalo, N. Y. (0. J. 0.) 
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URETERAL IMPLANTATION OF RENAL ADENOCARCINOMA 


R. D. HOWELL 

From the Department of Urology , Methodist Hospital, Indianapolis, Ind. 

The occurrence of implants in the ureter arising from adenocarcinoma of the 
renal parenchyma is rare. MacAlpine 1 reported such an instance in 1948 and in 
searching the literature collected 12 cases. A review of the liteiatuie since the 
publication of MacAlpine’s article has resulted in an additional case repoited 
by Hovenanian in 1950. 2 

The mechanism of implant or re-seeding is the same for viable tumor cells 
whether they originate in the tubular or pelvic portion of the kidney. Careful 
cytological stud}’ of urine from all types of renal neoplasms reveal both viable 
and desquamated tumor cells. Hovenanian 2 believes the reason why more renal 
adenocarcinoma seedlings have not resulted lies in the type of epithelium involved. 
This theory is reasonable if one considers the entirely different environment of 
cells arising from the renal tubules in contrast to those arising from transitional 
mucosa. Such an explanation is justified by the relative common occurrence of 
implants associated with papillary carcinoma of the renal pelvis in contrast with 
the rarity of implants arising from parenchymal carcinoma. 

The site of implants in the cases reported includes all levels of the ureter. 
Multiple implants have occurred in several instances. Implantation is not limited 
to the ureter as evidenced by a case reported by Szymonowiez 3 in 1932 describing 
an implant in the urethra. The time interval between nephrectomy and clinical 
evidence of implant varied from 1 month to 5 years. 

The following case is presented to illustrate the presence of secondary im¬ 
plantation of renal adenocarcinoma and failure to recognize such an implant 
prior to nephrectomy. 

CASE REPORT 

D. N. B., No. 16815, a 44 year old executive engineer, was admitted to Metho¬ 
dist Hospital September 20,1949, because of gross, intermittent, silent hematuria 
of 1 week’s duration. He had noted some vague distress in the right upper ab¬ 
domen for 3 weeks. A few hours prior to admission some colic in the right ab¬ 
domen was followed by the passage of blood clots in the urine. He had had no 
weight loss, fever or cough. Past history and family history were not significant. 

The general physical examination revealed a well nourished and well developed 
patient. Abnormal findings consisted of a palpable movable nontender mass in 
the right kidney area. 

The urine was alkaline in reaction, specific gravity, 1.030, albumin 0, sugar 
0, microscopic examination revealed an occasional white blood cell and many red 
blood cells. 


Mihvauke'p, Wis.'^ctob^rl!’ lOSO.*^' Centra ‘ Section - American Urological Association, 

j MacAlpine, J. B : Brit.J. Surg., 34: 164-168, 1948. 

- Hovenanian, M. S.: J. Urol., 64: 188-192, 1950 
monowiez, J.* Cited by ^lacAlpine. 
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Hemoglobin 13.5 gm. (88 per cent), red blood cells, 4,490,000, white blood 
cells, 9,/00 with a normal differential count, nonprotein nitrogen, 41 mg. per 
cent. 

X-ray examination of the chest was essentially negative except for some 
accentuation of the basal bronchovascular markings on the right. 

Cystoscopic examination disclosed a normal bladder except for bloody urine 
spurting from the right ureteral orifice. A small filament of grayish white tissue 
interpreted as old blood clot was seen protruding from the right ureteral orifice. 
Ureteral catheters were passed to both kidney pelves without difficulty. Exami¬ 
nation of the left ureteral specimen of urine was normal. The right ureteral speci¬ 
men was loaded with red blood cells. 

A plain x-ray showed a normal left renal shadow. The shadow of the right 
kidney was enlarged. The osseous structures were normal. The left pyelogram 
was normal. The right pyelogram revealed extrinsic pressure on an elongated 
renal pelvis with obliteration of the middle calyces and blunting of the upper and 
lower calyces. 

A preoperative diagnosis of tumor of the right kidney was established. On 
September 23 a right nephrectomy was performed through a loin incision. The 
midportion of the kidney was nodular with extension of tumor into the renal 
pedicle resulting in considerable difficulty in ligation of the renal pedicle. 

Gross examination of the specimen revealed a large tumor mass of yellowish 
gray color showing central hemorrhagic degeneration. The pelvis and renal vein 
were invaded by tumor by direct extension and penetration. 

Microscopic sections examined by Dr. H. M. Banks, pathologist, demon¬ 
strated proliferation of dark staining neoplastic cells of large size arranged in a 
pseudoglandular structure and showing numerous mitotic figures. The diagnosis 
was adenocarcinoma of the kidnej r (fig. 1, A). 

The postoperative course was uneventful with good wound healing and dis¬ 
charge from the hospital October 3, 194 9, on the tenth postoperative day. 

The patient received x-ray therapy over his anterior lateral and posterior right 
kidney areas during the period of October 13 to November 10. Each field re¬ 
ceived 2100 r. On October 31 examination of the urine revealed 1 plus albumin 
and a few red blood cells. 

The patient was re-admitted to Methodist Hospital on November 14, 19-19 
because he had experienced dysuria, urgency, and frequency followed by gioss 
hematuria and the passage of blood clots. He also complained of some pain o\er 
the right sacral area. 

The nephrectomy scar was well healed and no induration was noted in t > R 
wound. 

The urine was loaded with red blood cells. The nonprotein nitrogen 30 nip¬ 
per cent, hemoglobin 12 gm. (78 per cent), red blood cells 3,490,000, white l>loo( 

count, 8,250. .. 

Cystoscopic examination on November 14, 1949 revealed a freeh i eet i 
tumor resembling a raspberry 1 cm. in diameter extending from the right iiroter-n 
orifice. No other evidence of tumor was seen. A biopsy was obtained fol owing 
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which an electrode was introduced into the intramural portion of the right 
ureteral orifice and the area electrocoagulatecl. Following this procedure there 
was no further bleeding. 

Microscopic examination of the tissue as reported by Dr. H. M- Banks, 
pathologist, showed a loose stroma, with numerous cells of large size and dark 
staining characteristics and evidence of neoplastic variation and numerous 
mitotic figures. In some areas there was a mosaic pattern with the cells show nig 
a dark staining nucleus and large vacuolated periphery. Diagnosis: neoplasm 
morphologically resembling adenocarcinoma of kidney (fig. 1, B). 

X-ray study on October 17 failed to reveal any evidence of metastases. 

On Xovember IS a right ureterectomy was performed through a modified 
hockey stick incision. Xo gross evidence of tumor was found in the peri-ureteral 



tissue. The bladder was opened to permit adequate excision of a cuff of bladder 
about the intramural ureter and the ureteral orifice. The bladder wab closed 
about a suprapubic drainage tube. 

The ureter measured 13.9 cm. in length. A tumor mass measuring 1.5 cm. in 
diameter occupied the distal portion of the intramural ureter. Microscopic study 
by Dr. H. M. Banks, pathologist, demonstrated the entire proximal ureter to be 
normal. The intramural ureter showed a transitional epithelium of benign appear¬ 
ance except in one area where there was a mass of dark staining cells of large 
size resembling adenocarcinoma of the kidney. 

fhe postoperative course was complieated by wound infection and pyelo¬ 
nephritis. About a week following surgery the patient developed a persistent 
leadache and some disturbance in vision. The right pupil was noted to be 
constricted. The patient was discharged from the hospital December 7, 1949. 
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Following discharge from the hospital there was a gradual development of 
pain radiating down the left arm. On December 13 a smooth, hard, fixed mass 
measuring 4 by 2 cm. was noted in the left supraclavicular region. X-ray study 
of the chest showed nodules of increased density throughout the right lung and 
a density beneath the left clavicle. The supraclavicular gland continued to in¬ 
crease in size despite x-ray therapy to a total 2192 r. 

The patient continued to run a downhill course with increasing headache, 
blurring of vision, dysuria and discomfort terminating in coma with death 
January 18, 1950. Postmortem examination was not obtained. 

DISCUSSION 

The incidence of implants secondary to renal adenocarcinoma is probably 
higher than is indicated by reports in the literature. Hovenanian 2 suggests that 
the trauma incident to manipulation of the kidney during nephrectomy may be 
a major factor in the reported eases. Such was not the status of the case presented. 

In retrospect it seems very obvious that a gross error was accomplished in 
mistaking a filament of implant in the ureteral orifice for what seemed to he a 
fragment of dislodged blood clot. 

SUMMARY 

The incidence of implantation secondary to parenchymal renal adenocarcinoma 
suggests the necessity for thorough search for such implants in the ureter and 
bladder and urethra both in the preoperative investigation preparatory to 
nephrectomy and in the postoperative follow-up period. 

Hematuria following nephrectomy for renal parenchymal adenocarcinoma sug¬ 
gests the presence of an implant. 

Implantation may occur in the absence of surgical manipulation. 

A case of ureteral implantation of renal adenocarcinoma is reported. 

Jilf5 Pennsylvania St., Indianapolis, Ind. 
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\\ evaluation of ureterosigmoid anastomosis 
by mucosa-to-mucosa method after two and 

ONE-HALF YEARS’ EXPERIENCE 

JUSTIN J. CORDOXXIER axd W. J. LAGE 

From the Department of Surgery, Washington University School of Medicine, St. Louis, and 
V. S. Veterans Hospital , Jefferson Barracks, Mo. 

Two and a Half years’ experience with ureterosigmoid anastomosis by the 
mucosa-to-mucosa method has brought forth a number of interesting findings. 
We are well aware of the fact that the interval is too short to evaluate the results 
of cancer surgery, but we believe that certain conclusions can be drawn con¬ 
cerning late results of ureterosigmoid anastomosis. In addition, we should like 
to present certain difficulties that have arisen as these cases have been followed 
through the years. 

The following problems will be discussed: 1) immediate and late mortality 
and morbidity; 2) urinary sepsis; 3) air pyelograms and ureteral reflux; 4) 
earh' and late excretory urography; 5) acidosis and hyperchloremia. 

Included in this series are cases from the private service of Dr. D. IC. Rose 
and myself, and those done by the Resident Staff of the U. S. Veterans Hospital, 
Jefferson Barracks, Missouri and Barnes Hospital, St. Louis, Missouri. We 
concur completely with the opinion expressed by many others that the operation 
of ureterosigmoid anastomosis is one that should not be undertaken lightly, 
as attested by the fact that it was performed for nonmalignant disease in only 
3 of our series of 54 cases. Each of these 3 were hopeless urological cripples 
prior to the transplants. 

IMMEDLATE axd late mortality and morbidity 

A total of 54 successive cases have been done by this method without a single 
postoperative mortality, all patients having been discharged from the hospital 
under their own power. 

The average age was 61, the youngest operated on for malignant disease, 
38, and the oldest 78. Forty patients had bilateral ureterosigmoid anastomosis 
and cystectomy in one stage. Five had two-stage procedures, and in 9 cases, 
ureterosigmoid anastomosis alone was done. It is our belief that the cystectom}' 
is much easier to perform at the time of ureterosigmoid anastomosis, and that 
me added surgery does not increase the operative risk any more than a second 
stage cystectomy would do. 

Immediate postoperative complications have been relatively uncommon. There 
vere 4 postoperative eviscerations and 3 incisional hernias. We believe these 
ueie in part due to the modified Chemev incision which was used on all the 
ear lei cases. Since changing to a midline incision, this complication has not 
occiuiec. Tv o cases had troublesome ileus for several days. There was one 
re ropu ic abscess and one case of acidosis. Three patients developed fecal 

September 26^1950” S ° Uth Ceatral Section - American Urological Association, Tulsa, 
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fistulas. However, each of these was due to rectal involvement by carcinoma or 
surgical trauma and had no apparent connection with the anastomosis. 

The late results are shown in table 1. Of the total of 54 patients, 33, or G1 per 
cent, are still living. It is notable that in the 2-24 year group over 50 per cent are 
still alive. Of the 8 living, 3 were operated upon for nonmalignant disease. Of 
these 8, all are carrying on normal activities and appear to be in reasonably good 
health. Although 39 per cent of the patients operated upon are dead, we rush 
to emphasize that no patient has been refused surgery 'whom we felt could stand 
the operative procedure. A great many patients with advanced carcinomas, for 
whom little hope for cure was held, have been operated upon with the belief 
tha; the palliation obtained was worth the surgery involved. In our experience 
this belief has been well substantiated. 

The average length of survival of those patients who have expired was 11.1 
months, the shortest period of survival being 2 months, and the longest 20 
months. Of the patients ■who have expired, 3 have died from causes directly 
referable to the ureterosigmoid anastomosis. Two others died rather suddenly 
of unknown causes, and it is quite possible that their death rvas due to unrecog- 


Table 1 


YEAJtS 

ALIVE 

DEAD 

0~2 

5 

1 

4-1 

0 

3 

l-H 

7 

3 

14-2 

4 

7 

2-21 

8 

7 

Total 

33 

21 



______ 


nized acidosis and therefore they'- should be included as having been due to the 
operation. One patient who expired after 20 months died of acidosis, which was 
recognized too late, and improperly treated. At autopsy, there was no evidence 
of recurrence of the carcinoma. Therefore, about 15 per cent of the total deaths 
may be directly attributed to the ureterosigmoid anastomosis. The balance died 
of advanced carcinomatosis or complications therefrom. 

URINARY SEPSIS 

Since all patients were placed on antibiotics during the immediate postoperative 
period, early sepsis presented a problem in only one case and disappeared after 
about two days of rectal drainage. None of the other cases presented any evi¬ 
dence of urinary sepsis in the immediate postoperative period. _ 

Of a total of 48 cases in which an accurate follow-up was obtained, 27, oi o 
per cent, have had no chills, fever, or other evidence of urinary sepsis. Tvc \e 
had a minimal amount of chills and fever. In this category we considered t io=c 
who had had two or less episodes of sepsis. Seven were considered to me 
moderate urinary sepsis and two are listed as severe. In one of the latter, ' 1( ^ 
infection was undoubtedly the primary cause of death, although acic ous ,. 
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have played a part. In the other, the patient had marked hypertension pre- 
operatively, and had an aneurysm of the abdominal aorta. However, he did 
experience considerable urinary sepsis and therefore it was felt that in all fair¬ 
ness we must consider it as a contributory factor in his death. 

In general, I believe that we can state that urinary sepsis has not piesented 
anj" great problem in these cases. Each episode of infection has, with one excep¬ 
tion, been readily controlled by the usual antibiotics or chemotherapy, and has 
been of relatively short duration. In addition, we have observed that as the 
patient continues postoperatively, there is apparently some degree of natural 
immunity built up to the intestinal organisms. In several patients, we have ob¬ 
served a decreasing severity both in the character and frequency of the attacks. 


AIR PYELOGRAUS AND URETERAL REFLUX 

The presence of air pyelograms following direct anastomosis lias been men¬ 
tioned as an objection to this method. In our experience, this has not been the 
case. All postoperative pyelograms up to as long as 2 years postoperatively were 


Tible 2. Forly-seccn patients with accurate pyelograms and follow-up 


1 

PREOPERATIVEIA J 

postoperatti eia 

Xo. of kidneys studied 

92 

91 

Xormal 

62 

11 

Hydronephrosis .. j 

IS 

31 

Xonfunctioning 

9 

7 

Decreased function ... 

3 

12 


reviewed for air pyelograms. Air was found to be present in the kidney pelvis in 
only 5 kidneys from the entire series. With one exception, these were present in 
kidneys which were nonfunctioning preoperativelv. It is interesting to note that 
these patients had very few symptoms and sepsis was not a pronounced problem 
in any of them. If one transplants a kvdronephrotic ureter, with marked fibrosis 
in the musculature, and poor peristalsis, it is inevitable that postoperative 
difficulties will develop. 

A total of 16 patients were studied for reflux, the study being made by filling 
the colon with a skiodan enema under considerable pressure, and then taking 
a flat film. Tins study included only 31 kidneys, one patient having had a ne- 
P uectomv prior to ureterosigmoid anastomosis. Of the 31 kidneys, 5 showed a 
re ux of skiodan up the ureters. In only one patient was the reflux bilateral. 


EARLY AND LATE EXCRETORY UROGRAPHY 

1 |; e tola! num her of patients with accurate pyelograms and follow-ups was 
/’ 01 tlle P ur Poses of more accurate evaluation, the data are broken down into 
e tota number of kidneys. A preoperative and postoperative comparison is 
incorporated m table 2. 1 


• "\ nUm ^ el c f T t ' ne Postoperative hydronephroses so listed were very minimal 

onor o' 30 rV T c PatiCntS " }l ° s h ovre d a mild dilatation immediatelv post- 
P • ' e lia d a definite reduction in dilatation on films taken at a later date. 
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It is noteworthy that two kidneys which were listed as nonfunctioning on excre¬ 
tory urography preoperntively regained some function postoperative!}’. How¬ 
ever, the number of normal kidneys was reduced from 62 to 41, or a decrease of 
approximately 34 per cent. Likewise decreased function was noted in 12 kid¬ 
neys. In most instances these showed poor dye shadow, but as far as could be 
determined, no actual hydronephrosis existed. Although man)'' factors contribute 
to faint shadows in excretory urography, we consider these results as unfavor¬ 
able. Repeated pyelograms were made on many of these patients, some for as 
long as two years postoperatively. In only one case did we note progression of 
the hydronephrosis. Surprisingly enough, this patient has no urinary sepsis and 
is maintaining a normal nonprotein nitrogen. 

ACIDOSIS AND HYPERCHLOREMIA 

One of the major problems in caring for the patient with uretcrosigmoki 
anastomosis is that of acidosis. Very early in our experience we encountered an 
extremely interesting case, whicli emphasized this problem, but it was not until 
subsequent cases of acidosis began to appear that we realized its true significance. 
This first patient was a 54 year old Negro, who was admitted to the Veteran’s 
Hospital with extensive carcinoma of the bladder, and involvement of both 
ureteral orifices to such an extent that excretory urography revealed a completely 
nonfunctioning kidney on the left, and only’ slight function with marked hydro¬ 
nephrosis on the right. Urea nitrogen on admission was 42, and lie appeared to 
be in a very serious condition. It was concluded that surgery should be done in 
two stages. The ureter of the functioning kidney’ was transplanted to the sig¬ 
moid, and 10 days later the second ureter was transplanted and the cystectomy 
done. The patient had a fairly stormy’ postoperative course but made a com¬ 
paratively good recovery, only to return to the hospital about three weeks after 
discharge with a nonprotein nitrogen of 155 and a carbon dioxide level of 12. 
He was practically comatose at that time, and required a great deal of intrave¬ 
nous molar lactate to correct his chemical deficiencies. However, he responded 
surprisingly well to treatment and was discharged on sodium bicarbonate by’ 
mouth. Since that time, he has had several hospital readmissions , and each time 
he was found to have a moderately severe acidosis. However, his general condi¬ 
tion has remained good and he is continuing to work at his occupation of cleaning 
out box cars for a cement company some two years postoperatively’. He looks 
and feels well. This patient stimulated us to make further studies on those pa¬ 
tients with ureterosigmoid anastomosis, and we have endeavored to follow as 
many’ as possible from this standpoint. 

Clinical symptoms which we have encountered have boon general malaise, 
poor appetite, mild nausea, and weakness. 

Accurate chemical studies have been obtained on 21 patients. Sodium aiu 
potassium levels were normal in the 13 cases in which these determinations wcie 
made. Practically all patients showed a moderate elevation of blood chlorides 
whether acidosis or elevated blood nonprotein nitrogen was present or not. 0 
the 21 cases studied, 33 per cent had carbon dioxide values of 50 volumes per 
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cent or above (these were considered to be normal); 24 per cent had a carbon 
dioxide level of 40-4S volumes per cent: and 43 per cent had carbon dioxide 
levels below 40 volumes per cent. All but two of these were betw een 30-40 \ ol- 
umes per cent. It is noteworthy that an elevation of blood nonprotein nitrogen 
occurred in only those patients who had advanced kidney damage and were listed 
as ha vine: expired from kidney disease. In none of the others was tlieie an\ appie- 
ciable elevation of the nonprotein nitrogen, either early or late. There seemed to 
be no relation between the carbon dioxide level and the blood nonprotein nitro¬ 
gen. This point emphasized the fact that a simple determination of nonpiotein 
nitrogen is not sufficient to evaluate the condition of a patient who has had a 
ureterosigmoid anastomosis. II e believe that our incidence of acidosis is no higher 
than that reported by other methods. 

Eleven of these patients were placed on rectal drainage for a five day period, 
but this seemed to have no appreciable effect on the carbon dioxide levels. 

All patients showed a definite elevation of carbon dioxide after the adminis¬ 
tration of sodium bicarbonate in doses of one teaspoonful four times daily, and 
in all but four, the carbon dioxide level returned to normal and was maintained 
there as long as the patient received the bicarbonate. Other measures for the 
control of acidosis consisted of instructing the patient to empty the bowel at two 
hour intervals during the day, and limiting the salt intake to that used in cooking. 

We concur with the opinion of Ferris and Odeh 1 that the lowered carbon di¬ 
oxide is in part due to the hyperchloremia following absorption of chlorides from 
the large bowel. However, one rather interesting fact has appeared in analyzing 
our cases, and that is that rarely did the lowered carbon dioxide occur early. In 
most eases it became evident between 4 and 6 months after operation. In our 
opinion there is a combination of two contributory factors. First, there is inevi¬ 
tably a certain amount of parenchymal renal damage which occurs after uretero¬ 
sigmoid anastomosis by whatever method used. This damage is probably of 
sufficient degree that the kidney is no longer able to compensate for the hyper¬ 
chloremia which is present in all cases. If this renal damage is minimal, then, 
although the reabsorption of chlorides occurs, compensation takes place, and the 
patient does not develop acidosis. 

Following our experience in observing patients in whom cecal pouches have 
been made, and in whom acidosis did not appear, we have felt that it might be 
of \alue to establish a permanent colostomy, closing the colon just proximal to 
the sites of the anastomosis and forming an artificial bladder from the rectum. 
Recentb. this procedure was carried out on one patient, and to date his chemical 
studies ha\e remained satisfactory. We expect to do this operation on several 
patient* to see if the improvement is sufficient to warrant the inconvenience of 


a permanent colostomy. It is fully realized that this is not a new procedure, but 
ue )elie\e that it might be well worth reconsideration, particularly if the inei- 
ence of sepsis and acidosis can be appreciably reduced. 

sigmo?d r an«tomori S d a!’®.' ° f ^ W ° 0d “ fter biiateral «retero- 
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SUMMARY 

An evaluation of early and late results of ureterosigmoid anastomosis done 
by the mucosa-to-mucosa method has been presented. 

A total of 54 cases have been done without a single operative mortality. 

Fifteen patients were operated on from 2 to 2\ years ago, and of these, 8, or 
over 50 per cent, are still alive, carrying out normal activities, and are in com¬ 
paratively good health. 

Urinary sepsis was present in varying severity in 44 per cent of the cases. 
However, in only two of these were there severe symptoms. The number of cases 
developing air pyelograms and showing ureteral reflux was minimal, occurring 
in most instances in kidneys which were nonfunctioning preoperatively. 

Early and late postoperative excretory urography compares favorably with 
reports on excretory urograms where other methods were used. 

The late development of acidosis in patients who have had ureterosigmoid 
anastomosis is a very real and important problem, but is well controlled when 
recognized. The establishment of a rectal pouch with a permanent colostomy 
may eventually prove to be the solution for this problem. 
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STRANGULATED INTERNAL HERNIA AS A COMPLICATION 01 
URETERO-INTESTINAL ANASTOMOSIS 


T. IT. SWEFTSER 


The incident which focused my interest on this subject, nearly ended disas¬ 
trously. My earlier experience and training in general surgery should have kept 
me out of trouble, but it was that earlier training that led me to recognize the need 
for prompt surgical relief. It was consoling to find, in discussing the mat ter orally 
recently and tonight at dinner, that several of my eminent colleagues have had 
similar trying experiences, but I have failed to find any such reports in the recent 
numerous articles on urctero-intestinal anastomosis, or any description of appro¬ 
priate prophylaxis. 

My patient, a CG year old farmer, had had intermittent hematuria lor about 10 
months before consulting his doctor. Excretory urograms demonstrated an ex¬ 
tensive filling defect of the left half of his bladder. Cystoscopy and biopsies 
proved a widespread papillary carcinoma, grade 2, with extension to and into the 
bladder outlet. After the usual preparation, abdominal exploration showed no 
extensions ormetastases. Therefore the ureters were anastomosed to the sigmoid, 
and the bladder, prostate and vesicles were removed at the time of the explora¬ 
tion. We used the technique of anastomosis described by Reed Nesbit.’ Implanta¬ 
tions were well up in the sigmoid as described in most recent reports. It has 
seemed to me, since the discussions by Flocks'-, that the blood supply of the 
ureters is less likely to be inadequate near the pelvic brim than lower down. The 
patient made an excellent recovery and went home in good condition 1-1 days 
after the cystectomy. 

Six days later ho suffered severe low abdominal pain with nausea but without 
vomiting or intermittent cramps or borborygmi. A mass could be felt supra- 
pubieally. Abdominal exploration done promptly on his return to the hospital 
discovered fiee serosanguiuous fluid in (he peritoneal cavity and a loop of small 
intestine three and a half feet long in the pelvis, about 3 feet of it being gangre¬ 
nous. The aperture through which the loop had passed was about 3 cm. in diameter, 
behind the sigmoid and between the mesosigmoid and the site of implantation 
of the right ureter into the sigmoid. In reducing the hernia, with much difficulty, 
I caused a small leak at the anastomosis, but was able to repair it satisfactorily. 
Ihe strangulated loop was resected by the method of Dennis. 3 The hernial 
aperture was closed with two rows of fine catgut sutures between the posterior 
parietal peritoneum and the peritoneum of the mesosigmoid, avoiding the blood 
vessels. Aureomycin solution was injected high in the left lateral peritoneal gutter 
icfore completing closure of the abdomen. The patient made an cut ircly uneven t- 
u recovery and went home again on the fourteenth day after operation. 


< Neihn p'li g T f It 9 h,c "B° U'olofucal Society, Apiil 27, 1050. 

AesbU 1} M. : j. Ui°l,, 61: 72S, 1!)19. 
riocU, It II • J. Uiol., 59: 21, 19IS. 

emus, C.: SuiRoiy, 6: 51S, 1939; nnd Sure. Clyuec. & Olist., 77: 225, 1913. 
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SUMMARY 

An evaluation of early and late results of ureterosigmoid anastomosis done 
by the mucosa-to-mucosa method has been presented. 

A total of 54 cases have been done without a single operative mortality. 

Fifteen patients were operated on from 2 to 2\ years ago, and of these, 8, or 
over 50 per cent, are still alive, carrying out normal activities, and are in com¬ 
paratively good health. 

Urinary sepsis was present in varying severity in 44 per cent of the cases. 
However, in only two of these were there severe symptoms. The number of cases 
developing air pyelograms and showing ureteral reflux was minimal, occurring 
in most instances in kidneys which were nonfunctioning preoperatively. 

Early and late postoperative excretory urography compares favorably with 
reports on excretory urograms where other methods were used. 

The late development of acidosis in patients who have had ureterosigmoid 
anastomosis is a very real and important problem, but is well controlled when 
recognized. The establishment of a rectal pouch with a permanent colostomy 
may eventually prove to be the solution for this problem. 
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STRANGULATED INTERNAL HERNLA AS A COMPLICATION OF 
URETER 0-INTEST IN AL ANASTOMOSIS 


T. H. SWEETSER 


The incident which focused my interest on this subject neaili ended disas 
trously. My earlier experience and training in general surgery should have kept 
me out of trouble, but it was that earlier training that led me to recognize the need 
for prompt surgical relief. It was consoling to find, in discussing the mattei oralK 
recently and tonight at dinner, that several of my eminent colleagues have had 
similar trying experiences, but I have failed to find any such reports in the recent 
numerous articles on uretero-intestinal auastomosis, or any description of appro¬ 


priate prophylaxis. 

My patient, a 66 year old farmer, had had intermittent hematuria for about 10 
months before consulting his doctor. Excretory urograms demonstrated an ex¬ 
tensive filling defect of the left half of his bladder. Cystoscopy and biopsies 
proved a widespread papillary carcinoma, grade 2, with extension to and into the 
bladder outlet. After the usual preparation, abdominal exploration showed no 
extensions or metastases. Therefore the ureters were anastomosed to the sigmoid, 
and the bladder, prostate and vesicles were removed at the time of the explora¬ 
tion. ITe used the technique of anastomosis described by Reed Nesbit. 1 Implanta¬ 
tions were well up in the sigmoid as described in most recent reports. It lias 
seemed to me, since the discussions by Flocks 1 , that the blood supply of the 
ureters is less likely to be inadequate near the pelvic brim than lower down. The 
patient made an excellent recovery and went home in good condition 14 days 
after the cystectomy. 

Six days later he suffered severe low abdominal pain with nausea but without 
vomiting or intermittent cramps or borborygmi. A mass could be felt supra- 
pubicallv. Abdominal exploration done promptly on his return to the hospital 
discovered free serosanguinotis fluid in the peritoneal cavity and a loop of small 
intestine three and a half feet long in the pelvis, about 3 feet of it being gangre¬ 
nous. 1 he aperture through which the loop had passed was about 3 cm. in diameter, 
behind the sigmoid and between the mesosigmoid and the site of implantation 
of the right ureter into the sigmoid. In reducing the hernia, with much difficulty, 
I caused a small leak at the auastomosis, but was able to repair it satisfactorily, 
llie strangulated loop was resected by the method of Deunis.® The hernial 
aperture was closed with two rows of fine catgut sutures between the posterior 
parietal peritoneum and the peritoneum of the mesosigmoid, avoiding the blood 
rebels. Aureomycin solution was injected high in the left lateral peritoneal gutter 
eiore completing closure of the abdomen. The patient made an entirely unevent- 
u reco\ery and went home again on the fourteenth day after operation. 


' t " Chicago l ro]og,cal Societv. April 27,1950. 

• ri A, • Lrol.. 61: 72S. 1919. 

, ^ loc X 5 - R- H.: J. Urol.. 59: 21. 15UR 

iJcums. C.-. Surgery , 5: 54S, 1939; and Surg. Gynec. & Obst., 77: 225. 1943. 
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A few instances of intestinal obstruction after uietero-intestinal anastomoA 
have been reported*. »• •, but this particular source of the trouble was not 

ound, or at least not lecognized in the reported cases, and I find no descnption 

of appropriate piophaiactic measuies in the various reported operative tech¬ 
niques. 


I 'C f u 1„ n ] x cf 1 »cr 



Fig 1 Diagram to show lines along which peritoneum leaies nail of abdomen to liitc-a 
Mscera (Cunningham) (From Morris, H Human Anatonn Philadelphia P BHhi-ton 
«L Co , 1S93, p 1015 ) 

Within the last few years many descriptions have been written of technique- 
foi and results of uietero-intestrnal anastomosis Few reports hate been made of 
intestinal obstruction following such operations and none that come within the 
field of this report, unless the true eause of difficulty in some of these ca-es wa- 
unrecognized In one case, there was obstruction of the rectum by earcmomatou- 

4 Hepler, \ B J Urol , 44: 794, 1940 

5 Sennittman, M X V State J Med , 48: SS2, 194S 

6 Marshall. \ F J Lrol , 58; 244 t 194t 

7 Strom, G W Personal communication 
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tissue fillin g the pelvis after cystectomy. In one case reported to me orally by 
Dr. Gordon Strom 7 (a Veterans' Hospital case), there was obstruction by a 
pelvic abscess due to perforation of the rectosigmoid after cystectomy. Hepler 5 
reported 1 case (patient died from fecal fistula 3 years later). Two cases reported 
were due to adhesions between the sigmoid and posterior peritoneum. One case 
was reported by Y. F. Marshall 6 as small intestinal obstruction at the site of the 
operation, but no cause was given. Schnittman 5 reported 1 case (may have been 
the same ease). Cordonnieri reported that he does not extraperitonealize the sites 
of implantation for fear of intestinal obstruction, but the inference is that the ob¬ 
struction would be due to kinking at those points.* 

Charles Mayo and Dixon. 6 recognizing the possibility of intestinal obstruction 
after colostomy, advised in 1927 that the peritoneal pocket or opening (fig. 1. 



rightToninm&^^ Bo:h anastomoses are through 

Dana o! colon. (From Ferns and Pnestley; J. Urol.. $0: 9S, 19-1$ ) 


cIlLra-^T' !h ° SiSm r° id meSente,y 3Dd the lpft ktpral abdominal wall be 
of a loon of -LSt*? °- * pursestrm S suture to avold the danger of herniation 
1 ft ? me mt ° thh space "dth subsequent obstmction. In fi«mre 

and was Xid a . rtificiali - v produmi in our patient is indicated by XX 

va ~ Closed m a similar maimer. 

deJk-t ttt a \ de5Cript50U ° f C0ffe - Vil 311(1 Ih0se of Sc} Tinagel* and some others 
the bowel is mrimn^b “ ’"Tf ^ “ t0 the recrosi ^ oid °r rectum, where 
eedure* there wo ,™ dhne and has no mesoagmoid or veiy little. In such pre¬ 
vented U d be U ° chance of mternal herniation or it could easilv be pre- 


* From'hbfmo'i ^ ‘ ^ U , rg ' Hynec. & Obst.. 58: 441. 1949. 
dws now extraperitonMli^t^itS'of this paper, I understand that he 

*E.n ,here »~ “«>"■ *>»> «r 

Morris. Henry-- Hm?n S' F ; : Ann Bur ?- 87: 711. 192S. 

P- 1015 - ' Anatomy. Philadelphia: P. Blaldston * Co.. 1S93 l=t ed 

- C offer. R n ■ _ . 


- SeWha'J; %j. J U ? ro ?;T9V,mi° b ,mc 47: 593 < 1925 ' 
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However, in many reports, and especially in most recent ones, the implanta¬ 
tions are intentionally placed higher in the sigmoid and the sites of right and left 
implantations are farther apart, the left being shown as at or near the distal part 
of the descending colon. Cordonnier 8 reports that after implanting both ureters, 
he rolls the sigmoid downward to produce a straightening of the ureter (left) 
and closing the posterior parietal peritoneum; it is not clear that he prevents the 
herniation here described. The illustrations in Dr. Flocks’ report 2 of January 
1948, do not show any mesosigmoid, but in watching him doing his operation I 
do not remember that he obliterated the opening behind the sigmoid. Illustrations 
and descriptions from other reports by Jewett 13 , Jacobs, 14 Priestley and Strom,' 0 
Higgins, 16 Dreiling and Hyman, 17 Ferris and Priestley, w Schnittman, 15 Nesbif, 1 ’ 
and Melick, 20 show that an internal herniation might well occur behind the 
sigmoid at either side of the mesosigmoid but more probably to the right, be¬ 
tween the mesosigmoid and the point of light ureterosigmoid anastomosis 

(fig- 2). 16 

Of course, the best treatment of intestinal obstruction is its prevention. Pre¬ 
vention in these cases is by closure of the artificially made aperture by suturing. 
One must avoid kinking of the sigmoid and also avoid any interference with its 
blood supply. Closure of the peritoneal surfaces only with two rows of fine 
chronic catgut should suffice. 

The actual occurrence of intestinal obstruction due to any internal herniation 
demands prompt recognition and treatment; any delay is fatal. I remember one 
patient some twenty years ago in whom it was necessary to resect about three 
feet of gangrenous bowel, although the operation was performed as soon as he 
reached the hospital and within 10 hours after onset of symptoms. I was recently 
told of a patient whose gangrenous bowel was found at autopsy, the diagnosis of 
mechanical intestinal obstruction due to internal herniation after a gastro¬ 
enterostomy having been missed entirely; another exactly similar case recovered 
after prompt operation. In our case we found that reduction of the herniated 
bowel could easily cause tearing at the site of the recent ureteral implantation. 
It has been suggested that such a hazard may be avoided by emptying the 
strangulated bowel by trochar and suction, closing the perforation with a purse- 
string suture at once. 

1553 Medical Arts Bldg., Minneapolis 2, Minn. 

13 Jewett, H. J.: Brit. J. Urol., 15: 121, 1913; J. Urol., 48: 489, 1942. 

li Jacobs, A.: Brit. J. Urol., 18: 4, 1946. 

15 Priestley, J. T. and Strom, G. W.: J. Urol., 50: 210, 1943. 

> c Higgins, C. C.: J. Urol., 67: 693, 1947. 

17 Dreiling, D. A. and Hyman, A.: J. Urol., 58: 435, 1947. 

is Perris, D. 0. and Priestley, J. T.: J. Urol., 60: 9S, 194S. 

10 Sclinittman, M.: J. Urol., 60: 421, 1948. 

=° Melick, W. F.: J. Urol., 62: 454, 1949. 
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INSTRUMENT FOR ENDOSCOPIC EXTRACTION OF 
URETERAL STONES 

N. IV. ROOMS 

From the Toronto Ikcs/crn Hospital, Toronto, Canada 

Many instruments and techniques have been described for the endoscopic 
removal of stones from the ureter. These may be classified into 1) methods of 
engaging the stone in an instrument, and removing it by traction, and 2) methods 
of dilating the ureter so that the stone will later pass spontaneously. The two 
methods have been sometimes combined; that is, a method of instrumental 
extraction may be used after previous dilatation of the ureter. By use of the 
instrument and the technique to be described, the ureter is dilated at the same 
time as the stone is removed. This seems to offer certain advantages which will 
be discussed. 

The instrument consists of a Johnson 1 stone-basket which is mounted on a 
size 7F ureteral catheter; a Dourmashkin 2 bag is placed about 2 cm. from the 
junction of the catheter and basket. (See figure 1.) 

The instrument is passed up the ureter with a wire stylet in the catheter lumen, 
after preliminary dilatation of the ureteral meatus if desired, to a position so 
that the basket is just past the expected location of the stone. The graduations 
on the catheter are of assistance in ascending the correct distance. If the stone 
is felt to engage in the basket, it is then pushed upwards 2 or 3 cm., the stylet 
removed, and the bag blown up with from 0.6 to 1.2 cc (or occasionally more) 
of sterile w'ater. If the stone is not definitely felt to engage, an x-ray ma) r be 
taken, to show the relationship of the basket to the stone, and the instrument 
manipulated until it does engage. (Figure 2 shows successive films of a stone in 
the ureter first identified with a catheter, then engaged in the basket, and finally 
after inflating the bag with skiodau solutioir.) The instrument is then slowly 
drawn down the ureter, using only the tip of one finger and the thumb for trac¬ 
tion; forceful traction is not recommended, and should not be necessary. The 
inflated balloon thus dilates the ureter immediately in front of the basket with 
the contained stone, as it progresses down the ureter. The bag is deflated as soon 
as it enters the bladder. We usually carry out the procedure described under 
spinal anaesthesia, using a size 26F or 28F panendoscope. 


DISCUSSION 

The instrument described has a number of theoretical advantages; how fre¬ 
quently these advantages will be realized in practice is not yet clear, because the 
instrument has been used in only a small number of cases. 

It seems established that this method of dilatation, by the inflated bag, is 
effective and safe, as reported by Dourmashkin 3 ; there was no instance of rup- 

Landfng^Y^S^tembcrYe r i930 Stern Section> American Urological Association, Bolton 
1 Johnson P.’P.: J. Urol., 37 : 84,'1937. 

-Uourmashkin, R. L.: J. Urol., 15: 440 1926 
Dourmashkin, R. L.: J. Urol., 64 : 245* 1945. 

575 



Oi u 


N. AV. ROOME 


tured ureter nor of mortality resulting from instrumentation in his 1550 cases. If 
and when the stone can be engaged in the basket, it would appear that it can 
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Fig. 1. Diagram of terminal portion of new instrument for endoscopic extraction of 
ureteral stones. 
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Fig. 2. A, showing ureteral catheter in contact with small stone in right ureter Larger 
area of calcium density is outside urinary tract. B , same patient as A Stone non lies in 
lower portion of stone-basket, and has been pushed upward about 3 cm C, same patient as 
A and B Balloon has been distended with 1 5 cc 20 per cent skiodan solution Stone cannot 
readily be seen in the film, but remained in basket, and was easily withdrawn from ureter 

be removed with minimal trauma immediately after such dilatation, through 
the flaccid ureter. It seems desirable for several reasons to obtain (he stone 
promptly, rather than to await its spontaneous passage through (lie dilated 
ureter. 
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Another advantage is that the bag is not likely to be ruptured by contact 
with the stone after inflation, as we have found to occur at times when using 
the standard Dourmashkin balloon. This assumes that the stone will usually 
be engaged on the upward passage of the basket, and it is partly for this reason 
that an x-ray check is suggested, before inflating the balloon. 

Various difficulties have been encountered with the instrument, including the 
following. Occasionally it was not possible to easily pass the instrument beyond 
the stone; hr these we stopped, and tried again after 2-3 days interval, and were 
prepared to remove the stone at once, by open operation, if necessary during 
this period. The stone has been pushed back into the renal pelvis; when this 
occurred, the ureter was dilated by the inflated balloon, and the spontaneous 
expulsion of the stone awaited. The stone has been lost from the basket after 
haring been engaged; in each of these cases it was recovered by passing the 
instrument up the ureter a second or a third time. 

It is not the intention of the author to discuss here the merits and risks of 
endoscopic removal of stones from the ureter. It may be said, however, that our 
experience has led us to believe that the method described, using the new instru¬ 
ment, permits extraction of ureteral stones with less trauma and greater ease 
than with the standard basket, and with more certainty of obtaining the stone 
promptly than with the various methods of dilatation. Therefore, while we 
believe that open operation is preferable in many cases of stone high in the ureter, 
and also that many small stones in the lower ureter are best left to pass spon¬ 
taneously, we now consider endoscopic extraction of ureteral stones more fre¬ 
quently than in the past. 

SUMMARY 

A new instrument has been described, which is essentially a combination of a 
Johnson stone-basket and a Dourmashkin bag, which appeal's to permit the 
endoscopic extraction of stones from the ureter with greater ease than hereto¬ 
fore, and hence with greater safety. 

I/O St. George St., Toronto 5, Canada 
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tured ureter nor of mortality resulting from instrumentation in his 1550 cases If 
and when the stone can be engaged in the basket, it would appear that it can 



Fig 1 Diagram of terminal portion of new instrument for endoscopic extraction of 
ureteral stones 



Fig 2 A, showing ureteral catheter in contact with small stone in right ureter Dirger 
aica of calcium density is outside ur.naiv tract B. same ...t.cnt as A Stone no 1, s w 
louei poition of stone-basket, and has been pushed upward about 3 cm C , ■same 
’l and'll Balloon has been distended with 1 5 cc 20 per cent sk.odanso ut.o Stone eanno. 
readily be seen in the film, but remained in basket, and was casih withdrawn 

be removed with minimal trauma immediately after such dilatation, thiough 
the flaccid meter. It seems desirable for scveial reasons to 
promptly, lather than to await its spontaneous passage through 
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Another advantage is that the bag is not likely to be ruptured by contact 
with the stone after inflation, as we have found to occur at times when using 
the standard Doimnashkin balloon. This assumes that the stone will usually 
be engaged on the upward passage of the basket, and it is partly for this reason 
that an x-ray check is suggested, before inflating the balloon. 

Various difficulties have been encountered with the instrument, including the 
following. Occasionally it was not possible to easily pass the instrument beyond 
the stone; hi these we stopped, and tried again after 2-3 days interval, and were 
prepared to remove the stone at once, by open operation, if necessary during 
this period. The stone has been pushed back into the renal pelvis; when this 
occurred, the ureter was dilated by the inflated balloon, and the spontaneous 
expulsion of the stone awaited. The stone has been lost from the basket after 
ha\dng been engaged; hi each of these cases it was recovered by passing the 
instrument up the ureter a second or a third time. 

It is not the intention of the author to discuss here the merits and risks of 
endoscopic removal of stones from the ureter. It may be said, however, that our 
experience has led us to believe that the method described, using the new instru¬ 
ment, permits extraction of ureteral stones with less trauma and greater ease 
than with the standard basket, and with more certainty of obtaining the stone 
promptly than with the various methods of dilatation. Therefore, while we 
believe that open operation is preferable in many cases of stone high in the ureter, 
and also that many small stones in the lower ureter are best left to pass spon¬ 
taneously, we now consider endoscopic extraction of ureteral stones more fre¬ 
quently than in the past. 

SUMMARY' 

A new instrument has been described, which is essentially a combination of a 
Johnson stone-basket and a Douimashkin bag, which appears to permit the 
endoscopic extraction of stones from the ureter with greater ease than hereto¬ 
fore, and hence with greater safety. 

J70 St. George St., Toronto 5, Canada 
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A “BABY” URETERAL MEATOTOME 
LEAKDER W. RIBA axd JAMES B. REYNOLDS 

We have experienced difficulty in performing a ureteral meatotonry in ehikhtn 
through a small caliber cystoscope. Meatotomes are usually designed for use 
through an operating cystoscope or urethroscope. Tightly constricted ureteral 
meati in adults may present extreme difficulties with standard instruments. 



Fig. 1. “Baby” meatotome, 5F, being passed through 15F McCarthy cystoscope. Cali¬ 
bration on bakelite is shown. A shows loop extended. 

The Greenwald Co. Inc. has made a baby ureteral meatotome for us, size 
5F, which can be used through a 13 or I5F McCarthy cystoscope. The flexible 
portion is 37 cm. long and the cutting loop maj r be expended to a 15F. 

We have found this instrument (fig. 1) most valuable in performing a ureteral 
meatotomy through a small or large instrument. A high frequency cutting current 
delivered by any standard electrosurgical unit will neatly divide the ureteral 
meatus. We prefer to introduce the instrument through the meatus, expend the 
loop and cut under vision while the instrument is withdrawn into the bladder. 
Excessive bleeders should be fulgurated. 

720 N. Michigan Avc., Chicago 11, III. 

Read at annual meeting, Xorth Central Section, American Urological Association, 
Milwaukee, Vis., October 12, I960. 
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VESICOVAGINAL FISTULA FROM THE STANDPOINT OF 
THE UROLOGIST 

VINCENT J. O’CONOR and J. KENNETH SOKOL 

From the Departments of Urology, Wesley Mcmoiinl Hospital and A orth western University 

Medical School, Chicago, III. 

Closure of a vesicovaginal fistula should not be considered the special pie- 
rogative of any surgical specialty. Combined urologic and gynecologic judgment 
may be necessary in selecting the proper method of treatment. 

We are fortunate in our present practice to have in operation a most satis¬ 
factory teamwork between the urological and gynecological departments of our 
hospital. Even the older surgeons have gradually recognized the special problem 
involved and usually defer to the advice of the urologist as to the proper pro¬ 
cedures in the diagnosis and treatment of vesicovaginal fistulas. 

As a result of this cooperation, careful and complete preoperative urological 
investigation precedes the operative attack in each instance. This study includes 
cystoscopic examination, ureteral catheterization, excretory and, if necessary, 
retrograde urography. Vesical or ureteral injections of colored solutions may 
demonstrate unsuspected multiplicity of fistulas. Intravenous injections of indigo 
carmine or methylene blue solutions may be helpful in locating the vaginal 
position of the fistulous orifice. It is not unusual for a patient to have more than 
one opening between the bladder and vagina. The presence of a' large obvious 
fistula should not mislead the cvstoscopist in his attempt to discover another 
smaller opening if one exists. Vesicovaginal and ureterovaginal fistulas oc- 
casionallj” co-exist and the double lesion should always be recognized before 
the operative attack is planned. 

The urologist should conduct a careful examination even in the low-lying 
fistula resulting from an obstetrical injury. The condition may seem simple and 
leadily amenable to the type of vaginal repair usually performed by the ex¬ 
perienced gynecologist. Unless the gynecologist is also an experienced cvstoscopist 
he will frequently need the help and advice of a urologist. Stress incontinence 
due to weakness or injury of the pubococcygeus muscle and surrounding struc¬ 
tures may exist in the presence of a vesicovaginal fistula. This should be recog¬ 
nized before operation and the surgical attack planned so as to correct, if possible, 
both conditions at the same time. 

In studying the upper urinary tract, it must be remembered that a dilated 
tortuous ureter is much more vulnerable to surgical injury during gynecological 
operations than is the normal ureter and a certain number of ureterovaginal 
fistulas result because a time picture of the upper urinary trees has not been 
obtained before surgery. 

POSSIBLE PROCEDURES IX THE CORRECTIOX OF VESICOVAGINAL FISTULA 

1) Spontaneous closure 

2) Catheter drainage (nonsurgical) 

waukee, tVis^'october Central Soction - American Urological Association, Mil- 
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a) Alone 

b) After cystoscopic and/or vaginal coagulation 

c) Postural aid 

3) Vaginal closure 

a) Urethral catheter drainage 

b) Suprapubic drainage 

c) Combined urethral and suprapubic drainage 

4) Suprapubic closure 

a) Extraperitoneal 

b) Transperitoneal 

c) Combined urethral and suprapubic drainage 

5) Bilateral ureterosigmoidal anastomosis 

6) Bilateral cutaneous ureterostomy 


Spontaneous closure. A small number of vesicovaginal openings will close 
spontaneously and many of these are probably not recognized clinically. In 
3 r ears long past, we have observed two instances of the relation of S3 r philis to 
the healing of vesicovaginal fistula. These are worthy of mention. 

Case 1: In January 1928, a 24 year old woman stated that in August 192G, 
she had been delivered of her first child by forceps and had developed a vesico¬ 
vaginal fistula. She had been in excellent obstetric hands and the incident had 
caused considerable embarrassment. In June 1927, she was operated upon by 
one of America’s best known gynecologists. The fistula vns closed for 3 weeks 
but reopened with complete incontinence. In January 1928, examination showed 
a very small fistulous opening in the bas fonde midway 7 between the ureteral 
orifices. Traction on the cervix brought the vaginal opening of the fistula into 
excellent view r . I could not understand why so competent a surgeon had failed 
to effect a closure and assured the patient that satisfactory 7 closure could he 
made from the vaginal side. 

The operation was so easy 7 and satisfactory 7 that no attempt was made at 
keeping the area dry 7 by 7 posture, although an indwelling catheter was retained 
for three weeks. The patient voided normally 7 without leakage for 48 hours, 
after which time partial urinary 7 leakage recurred from the vaginal tract. I was 
puzzled and discouraged at this result until my 7 fingers fell upon an enlarged 
epitroehlear node which suggested an overlooked luetic condition. The Wood 
Wassermann (previously 7 omitted from the routine) was returned as 4 phis. 
Re-insertion of an indwelling catheter and intravenous arsphenamine resulted 
in a complete closure of the tract in 14 days. Subsequent antiluetic treatment 


and observation until July 7 1931, resulted in complete cure. 

Case 2: In March 1928, with the previous experience freshly in mind, we 
were consulted by 7 a Mexican girl, 19 years of age. She was completely 7 inconti¬ 
nent from a small vesicovaginal fistula following her second delivery 7 4 months 
previously. The blood Wassermann was 4 plus. The fistula admitted an SI 
bougie and was 0.5 cm. above and medial to the right ureteral orifice. Intra¬ 
venous arsphenamine, without indwelling catheter or other local measures, 
resulted in complete closure of the fistula after 14 days. This patient was oh- 
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served for another 2 weeks, during which time her bladder functioned normally. 
She then disappeared and has not been seen since. 

Nonsurgical closure. Certain types of vesicovaginal fistulas which might be 
closed bv more simple urologic treatment are frequently subjected to extensn e 
surgical procedures. Multiple operations often reduce the size of the fistula 
without effecting the necessary closure that restores normal bladder function. 
We should like to emphasize the possibility of success in closing less extensh e 
defects by cystoscopic and vaginal coagulation of the tract and proper prolonged 
postural drainage of the bladder by means of an indwelling urethral cathetei. 
This procedure has received little or no consideration in the voluminous litera¬ 
ture on the subject of vesicovaginal fistula. One finds no mention of it in standard 
texts on gynecology. In 1938, we advocated a more extensive trial of electro¬ 
coagulation for small, highly situated vesicovaginal fistulas to be followed by 
indwelling catheter drainage for from 2 to 3 weeks. Satisfactoiy modifications of 
the Bradford frame were sometimes used to provide postural aid in keeping the 
area of the fistula as dry as possible. In 1938, we reported four instances where 
successful closure was maintained by this method when multiple surgical pro¬ 
cedures had failed. 

During the past 12 years, we have successful^ closed the fistula in this 
manner in 8 additional patients, 5 of whom previously had been operated upon 
from 1 to 5 times without permanent closure. 

In 4 cases in which the patients were subjected to nonsurgical treatment in 
this manner, the fistulas failed to close but later success was obtained by opera¬ 
tion. It is equally as discouraging to the patient to undergo a period of bed 
rest with indwelling catheter drainage and have a failure to close the fistula as 
when extensive surgical procedures have been employed with an unsuccessful 
result. For this reason, one must use his measured judgment in the selection of 
patients for either procedure. 

Small vesicovaginal fistulas with healthy surrounding tissue will heal after 
electrocoagulation, if postural drainage can be maintained by an indwelling 
catheter for a sufficient period of time. The possibility of success b 3 r this method 
should receive more consideration, especially in patients upon whom an un¬ 
successful surgical repair has resulted in a small, lateral opening. The method 
obviously has no place in the treatment of fistulas of the bladder floor or where 
extensive tissue defect exists. During the healing period continuous acidulation 
of the urine should be maintained to prevent lime encrustation of the coagulated 
tissue. Urinary antisepsis is important in order to keep the urine sterile during 
the healing period. The administration of estrogens is said to favor vaginal 
mucosal regeneration so these are also given while the patient is in the recumbent 
period. 

1 aginal closure. In the past, we have successfully repaired some twenty 
instances of vesicovaginal fistula by the vaginal route. Four of these patients 
lad suprapubic cj-stotonxy plus urethral catheter drainage during the healing 
period. In addition, there were 5 patients, all difficult cases, in whom we at¬ 
tempted a combined suprapubic and vaginal closure. Three of these procedures 
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were successful and two were failures. One of these patients was cured by a 
r aginal procedure in another clinic and the fifth had bilateral ureterosigmoklos- 
tomy done elsewhere. This latter fistula was due to an extensive tissue breakdown 
following cervical irradiation. 

In recent years it has been our custom to refer patients whose condition 
suggested the advisability of vaginal closure to one of our gynecologic associates. 
We believed that their more frequent dissection of the female perineum and 
associated structures should make for greater competence in the over-all surgical 



Fig. 1. 1, Wide extraperitoneal exposure of bladder wall. 2, Lateral bladder wall sep¬ 
aration carried as widely as possible. 3, Bladder dome opened widely 4, Exposure of interior 
of bladder. Catheters placed in each ureter. 5, Separation of posterior wall of bladder down 
to and beyond the vaginal opening. 

management of these patients. Occasionally we perform preliminary suprapubic 
cystotomy for the gynecologist. 

Suprapubic closure. Many ingenious methods of suprapubic closure have been 
suggested and I will not detail any of them except the radical procedure about 
to be described. Many of these patients with vesicovaginal fistulas come to the 
urologist after repeated failures at the hands of general surgeons and gyne¬ 
cologists. (The reverse may also occur.) These patients are not good candidates 
for vaginal closure procedures because the fistulous opening has boon gradually 
worked upward and away from the bladder floor, and the anterior vaginal wall 
has been scarred and made partly avascular. 
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Since 1943, we have utilized a suprapubic procedure (figs. 1, 2, 3) which 
employs wide separation of the posterior bladder wall, preferably extraperitoneal, 
with bisection down to the fistulous opening. This allows complete separation of 
the bladder wall from the fistulous tract in the vaginal wall and makes it lela- 
tively inconsequential whether the opening in the vagina is closed or not. 

Case 1: A. 0., aged 49; vesicovaginal fistula and rectovaginal fistula occuned 
4 3 'ears previously after total supravaginal hysterectomy. Rectovaginal con¬ 
nection closed on first attempt 4 months after first operation. Three attempts 
at vaginal closure elsewhere were unsuccessful during a 2 jrnar period. Satis¬ 
factory closure hj r suprapubic method. 



Case 2: E. A., aged 53; vesicovaginal fistula after abdominal hysterectomy. 
Two attempts elsewhere at vaginal closure were unsuccessful. An attempt by 
us to close by cj r stoscopic coagulation and three weeks of catheter drainage was 
unsuccessful. Closed satisfactorily by suprapubic procedure. 

Case 3: H. F., aged 24; extensive postpartum vesicovaginal fistula 2 years 
efore. Unsuccessful vaginal closure on two occasions elsewhere. Satisfactory 
suprapubic closure. 

Case 4. E. H., aged 52; vesicovaginal fistula of 1 year’s duration, after ab- 
i omnia h\ sterectomy. Four unsuccessful attempts elsewhere by the vaginal 
iou e m that one year. Successful suprapubic closure. 

a - C ^ ■> a ged 71; was seen 32 months after vaginal hysterectomy. 
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^ esicovaginal fistula twice operated upon elsewhere through vaginal approach 
with failure on both occasions. Extensive defect closed by suprapubic procedure. 

Case 6: R. W., aged 49; vesicovaginal fistula of 2 years’ duration after vaginal 
hysterectomy. Left nephrectomy 1 year later for ureterovaginal fistula. Two 
unsuccessful attempts at vaginal closure done elsewhere. Satisfactory suprapubic 
closure. 

Case 7: M. McK., aged 52; vesicovaginal and enterovaginal fistulas followed 
abdominal hysterectomy and radiation of the cervix. Consulted us 3 years later 
after 2 unsuccessful vaginal procedures. A transverse colostomy was clone after 



Fig. 3. 11 , Closure of bladder wall along posterior aspect. 12 , Suprapubic catheter drain¬ 
age after closure of bladder wall. 13 , Closure of rectus fascia with drainage tubes left pos¬ 
terior to bladder wall at area of closure. Drainage both by suprapubic and urethral cathe¬ 
ters. 

resection of a loop of large bowel. Six months later the colostomy was closed 
and 4 months after this a successful suprapubic closure was made despite all d> [ ' 
previous surgery. 

Case S: E. R.,aged 47 years; vesicovaginal fistula of 4 years’ duration following 
abdominal hysterectomy'. Three unsuccessful attempts at vaginal closure and 
one suprapubic failure, all done elsewhere. Satisfactory suprapubic closure by 
the method described. 

Case 9: B. S., aged 40; vesicovaginal fistula of 2 years’ duration following a 
total vaginal hysterectomy done elsewhere. Two attempts at closure by the 
vaginal route at another hospital bad been unsuccessful. Satisfactory' supra¬ 
pubic closure was attained on the first attempt. 
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Case 10: E. B., aged 56 years; vesicovaginal fistula occurred 3 weeks after 
suprapubic coagulation of a papillary carcinoma of the bladder was done by us. 
Due to the insistence of the patient, a suprapubic attempt at closure was at¬ 
tempted by us 3 months later with subsequent, breakdown. Successful vaginal 
closure was done 5 months later by a gynecologic colleague. In this case we ob¬ 
viously used poor judgment in attempting the closure so soon after the causa¬ 
tive coagulation. 

Case 11:1. K., aged 55; vesicovaginal and enterovaginal fistulas after vaginal 
hysterectomy preceded by cervical radiation. Seen by us 3 years later. Transverse 
colostomy was followed by closure of enterovaginal fistula 6 months later. A 
suprapubic attempt at closure was unsuccessful due to the extensive defect 
and poor viability of the vaginal and vesical tissues from the radiation reaction. 
The opening is much smaller and another suprapubic procedure will be attempted 
later on. 

This small experience with a type of procedure using bisection of the bladder 
wall and suprapubic closure has enabled us to close 9 out of 11 fistulas at the 
first attempt. All except one of these patients had had 2, 3 or 4 unsuccessful 
operations before coming to us. The 2 failures occurred in patients whose tissue 
was obviously not conditioned for closure at the time of operation. 

Urelcrosigmoidostomy with or without cystectomy has been done in our clinic 
as a palliative measure on 6 occasions. Only one of these patients is alive, well 
and comfortable 8 years after operation. The others have died of cancer. The 
relief of symptoms is worthwhile if a reasonable life expectancy exists. 

Bilateral cutaneous ureterostomy has been done for 1 patient with radiation 
damage of the bowel which contraindicated ureterosigmoidostomy. This patient 
lived in relative comfort for 2 years before dying of metastatic carcinoma. 

COXCLUSIOXS 

The urologist should take a vital interest in the problem of vesicovaginal 
fistula. The details of diagnosis and the indications for corrective procedures 
will stem from the results of a careful and complete urological examination. The 
possibility of nonsurgical closure should be considered before surgical measures 
are employed. 

Either the vaginal or suprapubic route of attack should be employed depending 
upon the location of the fistula, the condition of the surrounding tissues and the 
experience of the surgeon. 

1 1 inary antisepsis, acidulation of the urine and protection of the upper 
ui inary tract are important adjuncts to corrective measures. 

720 X. Michigan .-lee., Chicago 11, III. 
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AN OPERATION FOR THE CURE OF URINARY 
INCONTINENCE IN THE MALE 

CHARLES J. COONEY and GEORGE R. HORTON 

It is our impression that most urologists have an attitude of resignation re¬ 
garding urinaiy incontinence and seldom attempt operative relief of these pa¬ 
tients. Many have called attention to the tremendous increase in the sale of 
Cunningham clamps since the advent of transurethral prostatectomy, and the 
difficulty with sphincteric control following perineal prostatectomy is also well 
known. Even in suprapubic prostatectomy there appears to be an irreducible 
minimum of these embarrassing complications and probably in due time the 
retropubic prostatectomist will also ruefully acknowledge his guilt in a certain 
number of cases. 

Our experience is too brief to permit of drawing any dogmatic conclusions, but 
the operation here presented is easy to perform, devoid of any dangerous sequelae 
and we believe that in a satisfactory percentage of patients so treated the result 
will be good. Naturally, we do not mean to imply that this procedure is a panacea 
for urinaiy incontinence in the male but despite certain recognized shortcomings, 
it appears to have definite values. Attention is also called to the fact that Terence 
Millin of London is probably the originator of this particular technique and that 
Charles Uhle of Philadelphia has used it repeated!}' in this countiy. However, 
reports are unpublished and because of the simplicity and apparent merit of the 
procedure, we believe that it should be brought to the attention of the society. 

Most writers on this difficult subject of incontinence have advocated removal 
of tissue at the neck of the bladder (Young; Lowsley) or compression of the 
bulbous urethra by various methods, such as the use of gracilis muscle (Giordano; 
Deming; Player; and Callender) orpvrarnidalis muscle, used by various American 
and German surgeons. Plication of the bulb by use of ribbon catgut has been 
described by Lowsley and was also tried by Millin. Keyes and Squier in America, 
and Frantz in German}' sutured the posterior portions of the bulbocavernous 
muscle to the levator muscles on each side, thus fashioning a muscle sling which 
compressed the bulbous urethra sufficiently to provide control of dribbling. 

We have used the fascial sling operation under discussion in 3 patients, all of 
whom were rendered totally incontinent as an aftermath of three different 
operative techniques for the relief of prostatic obstruction. The original opera¬ 
tions, all by different men, were transurethral prostatectomy, suprapubic prosta¬ 
tectomy and radical extracapsular perineal prostatectomy. 

Two of the patients in this small series have obtained almost complete relief 
from their incontinence while one must be classed as a failure, due to cnois m 
details of the technique, to be described later in the case report of this patient. 

This procedure is based on the use of two fascial strips, obtained from the 
fascia of the rectus abdominis muscle and use of these fascial strips to foim a 

Read at annual meeting, Sorth Centra 1 Section, American Urological Association, 
Milwaukee, \Vi.s., October 13, 1950. 
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sling about the bulbous urethra, thus obtaining compression of the bulb and 
hence control of urinary (bubbling. 
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C 80 each can swung downward and crossed under 
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sling about the bulbous urethra, thus obtaining compression of the bulb and 
hence control of urinary dribbling. 



Fig. I 


subcutaneous tissue, from just abo f T ° °! ** throu S h skin a "d 
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and freed from the muscle so each ' ^ ‘ PS 1 mch ln " idth are obtained 
muscle so each can be swung downward and crossed under 
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(lie bull; (fig. 1, B). The freed strips arc passed bluntly beneath (he bulbous 
urethra and drawn up 1 o I he area of t he exi ernal ring on the opposite side, where 
they are secured (tig. 1, C). 

As lias been illustrated, two parallel incisions are made at the sites indicated, 
from approximately the area of the external inguinal ring to a point just above 
(lie umbilicus. The incisions are made through the skin and subcutaneous tissue 
to the aponeurosis. Then two strips of fascia about f inch in width are cut from 
the aponeurosis and freed from the rectus muscle fibers. The fascial strips are 
raised in the same manner as a flap graft and the cut edges of the aponeurosis 
arc closed by suture, the material used depending upon the choice of the oper¬ 
ator, both for this and the final placement suturing of the strips. Tantalum wire 
was used by the authors. The flaps are cut free at the upper ends and left at¬ 
tached at the lower ends. They are next swung down over the pubis and under 
the bulbous urethra and brought up to the aponeurosis near the external ringon 
the opposite side, where they are fixed by suture. 

The index finger is used to blindly dissect the loose tissue of the upper scrotum 
and down around the bulbocavernous muscle and this is accomplished quite 
easily, except when there is scar tissue in the perineum from former surgery or 
suppuration. When the finger can be passed about the bulb a curved forceps, 
such as a renal pedicle clamp, is used to draw through the fascial strip from the 
opposite side. It is fitted about the bulb and drawn up over the pubis, where it 
is sutured to the aponeurosis, in the area where its fellow of the opposite side 
has been reflected downward. 

The operator must palpate the area of compression over the bulbous urethra 
carefully and adjust the fascial slings for the proper degree of compression before 
placing the fixation sutures in each distal end of the strips, as the crux of the 
procedure is to accomplish enough compression of the bulbous urethra to pre¬ 
vent dribbling and yet to allow the patient to empty his bladder, using somewhat 
more force than normal in the act of micturition. It should be emphasized that 
the more posterior on the bulb that one can place the compressing strips, the 
better the end result. No drainage tubes are used and the two parallel skin 
incisions are closed with interrupted nonabsorbable sutures. A Folej r bag catheter 
is in the urethra throughout the procedure and is left in situ for 5 or 6 days 
postoperative^. 

CASE REPORTS 

Case 1. A white man, aged 74, hospital number 50-3112, was first seen try us in 
March 1950. He had total loss of urinary control. The patient had undergone 
transurethral prostatic resection elsewhere in November 1948. The pathological 
report was adenocarcinoma of the prostate. One week later a second resection 
plus bilateral orchiectomy was done. From the time of the second operation he 
had been totally incontinent. He had good sphincter control prior to the above 
procedures, his presenting complaints having been only increased frequency an 
a slowing urinary stream. Sixteen months thus had transpired during which time 
the patient had used either a leg strap urinal bag or an incontinence clamp 
continuously. 
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The prostate was 1.0 plus to 1.5 plus enlarged, slightly irregular, not tender, 
but firm and fixed at the base just beneath each seminal vesicle. Urethral cali¬ 
bration failed to disclose stricture and a 24F A an Buren sound was passed to the 
bladder without evidence of obstruction. Besidual urine was Jounce. The urine 
showed a trace of albumin and a few scattered white blood cells. Xcithei kidnej 
was palpable and there was no tenderness in the flank. Excretoix urograms 
showed normal functioning kidneys on both sides with normal morphology. 
Hvpertrophic changes were found in the lumbar spine, but no evidence of meta¬ 
static lesions in any of the bones. Lrethroscopy showed avascular-appearing, 
whitish, cicatricial tissue distal to the veriunontauum on the roof of the urethra. 
Xo obstructing tissue was present. 

The patient was admitted to the hospital on April 23, 1950. The blood count 
was normal, as were the urea and creatinine determinations. Serology was nega- 



t'C'- S. -1. urethrocystogram with clamp on penile shaft. Contrast medium easily intro¬ 
duced into bladder. B, urethrocystogram 5 minutes after removal of clamp. Xo contrast 
H^ri cf? * n u . ret h ra distal to point of compression. However, bladder and proximal urethra 
well filled with dye to point of compression. 


tive. The urological diagnosis was total urinary incontinence, secondary to ex¬ 
ternal sphincter trauma incurred during the process of transurethral resection. 

On April 25 this patient was treated surgically by the formation of a fascial 
sling as described. The postoperative course was uneventful. The patient was 
ambulatory after the first postoperative day and on the sixth postoperative day 
the catheter was removed. He was able to void with ease by bending forward 
slightly while standing with the knees flexed. 

The patient has been followed at 2 weekly intervals and has continued to do 
"ell. Residual urine has been less than one ounce. He has stated that he can void 
more easily by standing and leaning forward with the knees flexed than by sit- 
tmg down and leaning forward. He has demonstrated that lie can assume the 
portion of full knee flexion with the buttocks resting on the heels and does not 
ea urine. He is completely dry while walking or sitting. Seven weeks after 
operation urethrograms were made (fig. 2). The healed incisions are shown in 
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Case 2. A white man aged Go, hospital number 47-1197, was first seen in 
February 1947. He had been catheterized twice daily for the previous 4 days 
because of inability' to void and had complained of a slow stream with loss of 
force and dribbling for S months. Continuous catheter drainage was established 
and the patient admitted to the hospital. lie had no other urological complaints 
and he had sutTcred from no major illness during his life. He had had no 
operations. 

The catheterized urine was clear but deeply concentrated. The prostate was 
3 plus enlarged, smooth, elastic though slightly' firm, movable, not tender and 
clinically benign. Neither kidney was palpable and there was no flank tender¬ 
ness. Excretory' urograms showed good functioning kidney's bilaterally' with some 
relaxation of the calyceal and pelvic architecture, but with no marked abnor¬ 
malities. The blood count, blood urea, creatinine and blood sugar were all within 
normal limits and the serology negative. Urethroscopic examination revealed a 
tri-lobar prostatic enlargement with accompanying trigonal thickening and 
moderate muscular trabcculation but no other abnormalities. 



Fig. 3. Showing healed incisions 


On February' 22, 1947 a one-stage suprapubic prostatectomy' was done by' one 
of us (C.J.C.), the gland being enucleated with ease and removed in toto. Bather 
brisk initial bleeding ensued and 5 oxycel packs were snugly' placed in the 
prostatic cavity'. The pathological report was benign prostatic hy'perplasia. 
Postoperative course was good with the exception of some inability' to control 
urine per urethram after the wound was healed and micturition resumed. This 
complaint continued for the next 2\ years and it seemed probable that the 
sphincter muscle had been damaged, possibly' by' the sustained pressure of the 
rather tight oxy'cel packing, a method which we discarded after this unfortunate 
experience. 

The patient was seen numerous times in our office since 1947, but dilatation 
with large size sounds and also the Kollmann dilator afforded very little relief. 
Ephedrine hy'drochloride capsules helped some but he continued to wear an 
incontinence clamp. He was not totally' incontinent, being dry' at night, but 
leaked continuously when on his feet. 

In July 1950, he was readmitted to the hospital with the diagnosis of incom¬ 
plete urinary' incontinence, secondaiy to suprapubic prostatectomy'. 
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On July 3, 1950 the fascial sling operation was performed. The postoperative 
course was satisfactory, with no complications. The patient was allowed out of 
bed on the third day and the catheter removed on the sixth day following 
operation. The patient was released from the hospital on the ninth postopera¬ 
tive day. He was satisfied and declared himself almost 100 per cent cured. He 
has only been seen twice since leaving the hospital. He feels well and is happy 
and has thrown away his incontinence clamp. He drips very slightly in the act 
of sitting down, but is dry at all other times. He is able to void easily by leaning 
forward while standing. His general health is definitely better and his attitude 
toward life is immeasurably improved. We could not get this patient to return 
for follow-up urethrocystograms. 

Case 3. A white man, aged SI, hospital number 50-4729, underwent radical 
perineal prostatectomy, including removal of seminal vesicles, elsewhere 3 years 
previously because of clinical diagnosis of carcinoma, which however was not 
substantiated by the pathologic report of the tissue. Total urinary incontinence 
followed this operation. 

The patient was admitted to St.. Joseph Hospital, Fort Wayne, Indiana on 
June 13, 1950. Rectal palpation revealed a smooth fibrous prostatic area. The 
residual urine was 10 cc. Calibration of tlie urethra revealed no strictures and 
the posterior urethra admitted sounds up to 30F inclusive with ease. ITmalysis 
was normal except for faint trace of albumin. The blood count was within normal 
limits. The blood urea nitrogen was 26 mg. per cent, blood creatinine 2 mg. per 
cent. Excretory urograms demonstrated normally functioning upper urinary 
tracts. Cysto-urethroscopic examination disclosed that the bladder mucosa was 
normal in appearance, the outlet not contracted, the prostatic urethra short, no 
nodules or other persisting obstructions, and that the area of the cot-off muscle 
was smooth with no abnormalities visible. 

On June 15,1950 the fascial sling operation was performed. In this instance the 
fascial strips were drawn considerably tighter about the bulbous urethra than 
1,1 Ibe preceding cases and this probably initiated the train of circumstances 
resulting in failure of the operation. It was also found later that the fascial strips 
were more anteriorly placed on the bulb in this patient than in the preceding 2 
cases. 

Die indwelling catheter was removed 13 days postoperative^ but urination 
"as accomplished only with marked straining and difficulty. Twenty-four hours 
after removal of the catheter, bulging was noted about the suprapubic area on 
t ic light side and urine began to leak from lower extremity of skin incision on 
"ght side. The patient was taken to the operating room and a linear incision 
mace in lower left groin and upper left scrotum, thus avoiding the tissue on the 
ug it which had been invaded by the urinary extravasation. The area of fascial 
? ln » «bout bulbous urethra was located and the attachment of fascial strips in 
? ' S’oin severed. The bands were freed from the bulbous urethra and a slough 
t emonstrated in the urethral wall, at the point where the fascial bands had 
igHUy compressed it over the indwelling catheter. A 20F sound was first intro- 
uecc to t ie bladder, after which an 18F Foley bag catheter was passed to the 
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bladdcr and left in position for drainage. The fascial strips were re-adjusted 
snugly about the bulbous urethra and resutured to the fascia overlying the 
pubic bone in the left groin, tantalum wire being used. A Penrose drain was 
placed to the area of the urethral defect and brought out through a stab wound. 

Following this corrective procedure the catheter was maintained in position 
for a prolonged period, to allow the urethral defect to heal and the patient was 
discharged from the hospital July 18, the catheter being still in place. Unfor¬ 
tunately, the incontinence has persisted since removal of the catheter and healing 
of the urethral slough and despite our re-adjustment of the fascial strips, the 
result is an apparent failure. 


SUMMARY 

A simple procedure for the cure of urinary incontinence in the male is 
presented. 

Two patients were cured by the use of fascial strips to form a sling for com¬ 
pression of the bulbous urethra. One failure resulted from overzealous tightening 
of the fascial slings, resulting in pressure necrosis of the urethral wall and urinary 
extravasation. Drainage was instituted, the fascial slings freed, re-adjusted and 
rcsulurcd in position but the incontinence has not been improved in this patient. 

Xo claim of originality is made, but it is believed that the operation merits 
more widespread use among urologists. 

527 IF. Berry Si., Fort Wayne, Ind. 
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VOIDIXG CYSTO-URETHROGRAm 

J. G. SICELUFF 

To the urologist a method of obtaining cysto-urethrograms under physiological 
conditions is a valuable diagnostic procedure. Voiding evsto-nrethrograms made 
by filling the bladder with contrast medium and then exposing x-ray film during 
the act of urination have been used for this purpose. In 1913, Vhle and Melvm- 
ner made x-ray films of the urethra during urination in the anteroposterior posi¬ 
tion. Several techniques have since been described. This paper will levien a 
method which has consistently satisfied our requirements for cvsto-urethral in- 



Fig. 1 Fig. 2 

Fig. 1. Case I. Formal voiding evsto-urethrogram in healthy subject 30 years of age. 
Patient voiding freely. Smooth, symmetrica! bladder outline; prostatic, membranous, 
bulbous and anterior urethra well shown. 

Fig .2. Case 2. .-t, voidingevsto-urethrogram. Formal bladder outline. Internal urethral 
outlet normal. Severe inflammatory stricture at bulbomembranous junction with destruction 
of normal contour of bulb and dilatation of membranous urethra above stricture. Prostatic 
duets filled while patient voids freely. Sinus in anterior urethra shown. B, voiding cysto- 
urethrogram with patient voiding against penile clamp. Additional distention of urethra 
seen only below point of stricture. 

The technique used was developed with Dr. John W. Draper of Xew York 
City in 1943. The started our work in an attempt to visualize the bladder and 
the urethra during the act of urination. At first we made films with the patient 
voiding immediately after excretory urography had been done. A physiologic 
demonstration was obtained in this way, but the films were unsatisfactory be¬ 
cause the contrast medium voided was not of sufficient density. Tie developed the 
following procedure which has given satisfactory results. 

After voiding, the patient is placed supine on a tilt radiographic table. A soft 
rubber catheter is passed, and the residual urine is measured. The bladder is then 
gently distended with air until the patient expresses a desire to void or complams 
of discomfort. The first film of the series is then exposed in the right posterior 
oblique projection and constitutes an air cvstogram. 

Aftei evacuation of the air the bladder is filled with a contrast agent until a 
normal desire to urinate is experienced. The urethral catheter is then removed, 

ObriflcptcmberMlTDSO 6 ’ S ° Uf1 ' Centrai Sectiot1 ' American Urological Association,Tulsa, 
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biaddei :mrl hft in p'j-i*n>’i i<r drainage. The fascial strip' were re-adji-' 
nuglv about thf bulbous un thru and rr-utured to the fa-eia ocerlytr: u 
pnbie bone in the left iriom. rantalum wire being used. A Penro-e duaii i~ 
placed lo the a ic a of thf' urethral defect and hioiinht out through a stab vorl 
hollowing this corifetne procedure the catheter was maintained in ponra 
fni n piolouged peiiod, to allow the urethral defect to heal and the patientiws 
di 1 chained lioin the ho-pital July IS. the catheter being Mill in place Infer 
Innately, (lie incontinence has pei-i-ted -inee lemoval of the catheter and healias 
of the nietlnal slough and despite our t e-adjust meat of the fascial 'tnp ; tk 
icsiill is an appaieiit failuie. 
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it’siitiued m position hut tin' incontinence luv* not been improved in the 
No t Inim o| oiiginahty is made, hut it is- believed that the operation ® fnl 
tui'it’ wiilespio'id ii'e among utologists. 


1 7 M lu”’ St , /'("/ iroi/m. Inti. 




The Jocevae of Uhologv 
Vol- 66, Xo.4, October, 1951 
Printed in US A. 


VOIDING CTSTO-L'PiETHROGRAMS 

J. G. SICELUFF 

To the urologist a method of obtaining evsto-urethrograms under physiological 
conditions is a valuable diagnostic procedure. \ oiding cysto-uvethrograms made 
by filling the bladder with contrast medium and then exposing x-ray film during 
the act of urination have been used for this purpose. In 1913, Uhle and hlcKln- 
ney made x-ray films of the urethra during urination in the anteroposterior posi¬ 
tion. Several techniques have since been described. This paper will review a 
method which has consistently satisfied our requirements for eysto-uiethial in¬ 
vestigation. Illustrative cases are presented (figs. 1 to 9). 



Fig. I Fig. 2 

Fig. I. Case 1. Formal voiding evsto-urethrogram in healthy subject 30 years of age. 
Patient voiding freely. Smooth, symmetrical bladder outline; prostatie, membranous, 
bulbous and anterior urethra veil sbown. 

Fig. 2, Case 2. A , voiding cysto-urethrogram. Formal bladder outline. Internal urethral 
outlet normal. Severe inflammatory stricture at bulbomembranous junction with destruction 
of normal contour of bulb and dilatation of membranous urethra above stricture. Prostatie 
ducts filled n-hile patient voids freely. Sinus in anterior urethra shown. B, voiding cysto- 
urethrogram ivith patient voiding against penile clamp. Additional distention of urethra 
seen only before point of stricture. 

The technique used was developed with Dr. John W. Draper of Xew York 
City in 1943. Ye started our work in an attempt to visualize the bladder and 
the urethra during the act of urination. At first we made films ivith the patient 
voiding immediately after excretory urography had been done. A physiologic 
demonstration was obtained in this way, but the films were unsatisfactory be¬ 
cause the contrast medium voided was not of sufficient density. We developed the 
following procedure which has given satisfactory results. 

After voiding, the patient is placed supine on a tilt radiographic table. A soft 
rubber catheter is passed, and the residual urine is measured. The bladder is then 
gently distended with air until the patient expresses a desire to void or complains 
of discomfort. The first film of the series is then exposed in the right posterior 
oblique projection and constitutes an air cystogram. 

Aftei evacuation of the air the bladder is filled with a contrast agent until a 
normal desire to urinate is experienced. The urethral catheter is then removed, 

OWa^iptembe^^T^r S ° Uth Section " Amcric » n Geological Association. Tulsa. 
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Fin. 3 Fig. 4 Pic. 5 

Tu;. 3. C nso 3. Voiding cysto-urethrogram. Incomplete paralysis of bladder secondary 
to gunshot wound, lower spine. Foreign body seen at level of fourth lumbar vertebra. 
Patient attempting to void. Sagging, bulging deformity of bladder. Incompetent, dilated 
nternnl urethral outlet. Stream controlled by external sphincter. 

Fig. 4. Case 4. Complete paralysis, sacral plexus of nerves supplying bladder, genitalia, 
perineum and rectum, result of shell fragment wound, left buttock. Partial urinary and 
rectal incontinence. Cysto-urethrogram made 1 year after injury. Patient attempting to 
stop voiding. Cysto-urethrogram demonstrates incompetencv of internal urethral sphincter. 
Residual medium in bulbous urethra. Vesical outlet is relaxed. Sagging deformity of bladder 
again seen. Anterior deformity of bladder shown is persistent finding in cases of this typo. 
(.1. Urol., 53: 530-514, 1015.) ‘ 

Fig. 5. Case 5. Severe traumatic stricture of urethra secondary to fracture of pelvis. 
Filin made 13 months following injury. Patient voiding freely. Urethra dilated through2GF. 
Persistent deformity at bulbomembranous junction. (J. Urol., 53: 530-544, 1945.) 



Fig. G. Case G. A, retrograde filling of urethra and bladder. Bladder filled t o 
suprapubic tube. Complete occlusion of prostatic and membranous urethra secona j 
fracture of pelvis. B, normal air cystogram, catheter indwelling, 8 weeks following °P , t j c 
repair. C, voiding cysto-urethrogram revealing deformity of vesical outlet ana p ; 
urethra. Membranous and bulbous urethra adequate. D, patient, attempting to stop 
Demonstrating incompetency of internal urethral outlet. 

and the table is tilted to a vertical position. The patient is again placed in the 
right posterior oblique position, and the right foot is notv elevated approximate > 
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15 inches. The second film is exposed while the patient is voiding freely into a 
vessel held in his right hand. As soon as the film has been exposed the patient is 
asked to stop voiding, and a third film is then promptly exposed while the urinary 
stream is cut off. He is then asked to void once more; and after the stream is full 
and strong a penis clamp is applied and the patient is urged to continue the 



Fig. T Fig. S 

Fig. 7. Case G. Voiding cvsto-uretlirogram. Patient voiding against damp accentuates 
deformity of urethra and vesical outlet previously demonstrated. Urethra distended down 
to point of clamp. Xo evidence of remaining stricture. . 

Fig. S. Case 7. Voiding cysto-uretlirogram. Patient voiding against obstruction, severe 
traumatic stricture. Postoperative repair after membranous and prostatic urethra had 
been completely occluded for 4 years. Deformity of prostatic and membranous urethra 
demonstrated. Bulbous and anterior urethra distended to point of clamp. Fixed deformity 
in membranous area. Urethra claibrated at 16F. Blind pouch at site where urethra was 
originally torn. 



• I 10 . - 0 ' S ase A -b a ' r vvstogram made in anteroposterior projection. Urinary sinus, 
nght nip. Extensive destruction of bone secondary to multiple shell fragment wounds in¬ 
curred 1 year before film was made. B, voiding cysto-urethrogram against penile clamp. 
-Normal urethra and bladder outline. Extensive extravasation of contrast medium through 
urinary sinus taking origin from base of bladder. Patient voided freelv from sinus in right 
mp l, film exposed after patient had completely emptied bladder. Sma'll amount of residual 
contrast medium seen in bladder. Urethra completely emptied. Residual contrast medium 
m urinary sinus shown. Attempts to demonstrate this lesion bv retrograde evsto-urethro- 
grapnv were unsuccessful before and after films shown. 


attempt to urinate. A fourth film is exposed at this time. The damp is removed, 
and the patient is requested to empty his bladder. After this is done a final ex¬ 
posure is made. Variations in the routine procedure are made when indicated. 
Tins technique was reported at the St. Louis meeting of the American Urological 
Association in 1944. 

Cyst o-u ret Urograms made by this method have several advantages. The pic- 
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ture of the urinary tract which is obtained is a more truly physiologic one than 
will he had by retrograde filling. The patient suffers no discomfort provided a 
nonirritating contrast medium is used. Sodium iodide or bromide is irritating 
and will cause pain. Skiodan, 20 per cent, is a satisfactory medium. It is easy to 
obtain good urethrograms by this method. We have had no complications. The 
films are useful in demonstrating the competency of the sphincters of the bladder. 
It is necessary to have a cooperative patient. Selected films from cases studied by 
this technique demonstrate the diagnostic and illustrative value of the pro¬ 
cedure. 


SUMMARY 

A simple and easy method for demonstrating pathologic lesions of the urethra 
and bladder on the x-ray film has been shown. The technique should be varied to 
suit the individual case. It has been used for seven years without complication 
or undue reaction. 

G09 Cherry SL, Springfield, Mo. 
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A NEW RECORDING CYSTOAIETER 

D. FRANKLIN MILAM and PAUL P. LEBERMAN 

From the Department of Urologic Surgery. Division of Surgery, Hospital Unitcrsiiy of 
Pennsylvania. Philadelphia. Pa. 

Cystometry is a valuable adjunct to the proper diagnosis and treatment of a 
dysfunction of the urinary bladder. Since the introduction of this method of study 
in 1927 by Rose, many able investigators have added much to our knowledge 




oncireulnr P chan d C g " ith hinged door d«*ed- Pen arm. B, is in recording position 


?o 0 r n ™bnl he t P:itl ' OlOS> - ° f the bladdcr - Man - V differeut types of instruments 
"ried RomIim" ng T “ ^ been described. These have 

Remedies* of thn'i! P t " C ° lun ™ manometer t0 extremely complex apparatus. 
Kegardle^, of the instrument winch one utilizes, its primaty function is to reveal 
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changes in intravesical pressure as they occur with known volumes of fluids in 
the bladder. Experience has shown that a recording instrument is more desirable 
than a nourecordiug one for it provides the complete pressure change pattern 
as the bladder is slowly filled with fluid, while the nonrecording instrument 
cannot possibly do this. Many nonrecording instruments have been described 
and none would seem to possess any particular advantage over the other. The 
Lewis cystoineter, the Rose oystometer, and the Landes electrocystometrograph 
are the recording instruments which arc most widely utilized. The complex 



Fig. 2 Chait holding plate has been iemoved to show lecoiding mechanism. Phosphoi- 
bionzc piessure diaphragm, .1, is mechanically linked to pen arm, B. Two-speed spring 
clock mechanism, D, rotates chart in either 2 or S hours. 

smoked-drum systems are rarely used clinically because they are too difficult to 
operate in a bus 3 r urologic clinic. 

We have applied a relatively inexpensive, portable, and rugged industrial 
pressure recording gauge to clinical cystometry which records in centimeters of 
water rather than in millimeters of mercuiy. It is very compact and simple to 
operate. The essential parts of the instrument (fig. 1) consist of a metal case which 
houses a phosphor-bronze diaphragm pressure measuring element (fig. 2, A) 
linked to a stainless steel recording pen arm (fig. 2, B). The latter records intra¬ 
vesical pressure fluctuations upon a 12 inch circular chart (fig- L C) which has 
been calibrated from zero to 200 cm. water pressure and time m minutes, the 
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chart is rotated bv a two speed spring clock mechanism (fig. 2. which can he 
se t to rotate the chart completely hi either two or eight hours. While our msti - 
meiit utilizes the above chart rotation speeds, many other chart drives are at aff¬ 
able. Likewise identical machines are available with various pressure ranges and 
chart diameters, however the pressure range from zero to 200 cm. of watei has 
proved to be very satisfactory to us. As the machine is delivered one must con¬ 
struct a pressure transfer mechanism to convert it into a cystometer. The pres¬ 
sure transfer mechanism has been constructed as illustrated in figure 3 and se~ 



Tig 3 Pressure transfer mechauistu is shown mounted to back of instrument case. Fifty 
cubic centimeter syringe is linked to recording mechanism by large glass two-way stopcock. 
F . and smaller metal stopcock. I. This arrangement facilitates fluid to air transfer of pres¬ 
sure from bladder to pressure element. Tubing from bladder is attached either to stopcock 
arm, (?. or H. 

cutely mounted to the back of the instrument with metal brackets. It consists of 
a 50 ec syringe which serves as the method for transferring water pressure to air 
pressure. A syringe of this size is necessary because the fluid volume exchange 
necessary to affect a pressure of 200 cm. of writer is approximately 50 cc. A two 
way stopcock (fig. 3. F) with a 5 mm. bore is fitted into the syringe with a rubber 
stopper and securely held by a metal bracket. One arm of the stopcock (G) is 
connected to a catheter in the bladder by a rigid rubber or plastic tube while the 
other (H) serves to drain the air chamber of excess fluid as one fills the entire 
si stem and is eliminating air bubbles. Upon the tip of the syringe we have placed 
a small two-wav metal stopcock (1) with one arm open to the atmosphere and 
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(he other connecting to a copper tube of o mm. boic mJu'cIi leads to the pressure 
ampin agm. 


200 



Frc 4 Normal cvstometiogi im Inti.ivcsic.il piessuie maintained constants 
pressuto until volume of .125 ce hud been mtiminced Patient then c\ncuenc< 


NORMAL 


: 10cm water 

- , . — ...i ..iii-iii inui e\neilenced desire to 

void, and picture i.ipidlv ioxc to 70 cm watoi and m untamed itself at that let el 
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Fig 5 Uppet lecouhng made in case of paiaplcgie with reflex (automatic) neuiogemc 
bladdei He pievioush had sustained conipiession fiactuie of D 12 with tianseetion ot 
spinal eoid ft hdc patient is not conscious of desire to roid, bladdei empties itself auto 
niatiealh at volume of appioximateh 300 cc Xo lesidual mine oi infection piesent 

Lowei lecoiding made in case of 43 real old woman with multiple scleiosis I ninlubitea 
neuiogemc bladdei Rhvthnuc contiaetions occuned thioughout filling and each eontiac- 
tion was accompanied bi desue to void Cistogiam shows bilateial \esico uieteral ietiu\ 
with Indio uietei and In dioneplnosis 

The patient is placed upon an examining table and a haid mbbei cathetei is 
placed in the bladder The instalment is placed upon a small table equipped with 
an adjustable top which may leadily be elevated oi Ioneieti. An adjustable 
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operating room stool serves this purpose quite well. Adjustment of the height 
of the recording machine is necessary in order to obtain a zero reading of the pen 
arm upon the circular chart. One angle of a glass Y-tube is inserted into the 
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Fig. 6. Recording made in case of -45 year old tabetic with no urinary symptoms other 
than absence of desire to void. No residual urine. Over period of 100 minutes, bladder was 
filled with 1S00 ec water. Maximum pressure 60 cm. water. 
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'• According made in case of 40 year oid woman with severe arachnoiditis following 
anesthesia. Complete absence of both sensorvand motor function resulting in auton¬ 
omous neurogenic bladder. 


uret ual cathefer and the latter is clamped with a hemostat. Hard rubber tubing 
*° T - COnnec k • s,0 P f, ock arm (G) to the Y-tube. Fluid iiiput tubing from a 
cc bottle with a Murphy drip chamber connects to the remaining 
aim o t ic glass 1-tube. The entire system is then easily filled with fluid by 
manipulating the stopcocks (F) and (/). 
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A resting fluid level is allowed to remain in the air chamber (E) and stopcock 
(/) is closed. The clamp is next removed from the urethral catheter and the pen 
arm is adjusted to a zero reading by elevating or lowering the table upon which 
the instrument rests. Fluid is allowed to drip very slowly into the bladder and as 
each change in intravesical pressure occurs it is continuously recorded upon the 
circular chart. Appropriate comments may readily be added to the chart with a 
pen or pencil. When the recording is completed the chart is removed from the 
machine and preserved as a permanent record (figs. 4, 5, 6 and 7). With the clock 
set to rotate the chart once in S hours one is able to do direct cystometry without 
adding fluid to the bladder. A comparison of eight hour cystometric recordings 
with the conventional type of cy.stometrograms will be the subject of a later 
report. 

SUMMARY AND CONCLUSIONS 

We have used as a practical clinical cystometer an inexpensive industrial 
pressure gauge which records in centimeters of water. 

This instrument is sturdily constructed, compact, completely portable, and 
is simple to operate. 

Utilizing the S hour chart drive, one will be able to do direct cystometry with¬ 
out adding fluid to the bladder. 

Since a water recording instrument is 13.5 times as sensitive as a mercury re¬ 
cording machine, this cystometer will be valuable in the study of effects of 
various pharmacologic agents upon the urinary bladder. 

The air chamber can easily he eliminated thus making possible a completely 
fluid recording system. 

The authors wish to thank the Bristol Instrument Company of Waterbury, 
Conn, for their cooperation in making the development of this cystometer pos¬ 
sible. 


City National Bank Bldg., Omaha 2, Neb. ( D.F.M .) 
Medical Arts Bldg., Philadelphia 2, Pa. ( P.R.L .) 
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ADENOAL4T0ID TUMOR OF EPIDIDYMIS 
DAVID FALK axd B. E. KOXtVALER 

From the Departments of Urology and Pathology, Birmingham Veterans Administration 

Hospital, 1 an A tins, Calif. 

Tumors of the epididymis are uncommon. Though cases have been repoited, 
the number is so small that no satisfactory classification is available. More 
recentlv the term “adenomatoid tumor of the epididymis has been used to 
group certain tumors exhibiting similar clinical and histopathological mani¬ 
festations. There is some controversy regarding the etiology of such “adeno¬ 
matoid” tumors. Most authors believe they are neoplastic, but of a low order of 
malignancy. In the case presented histologic evidence of an inflammatory re¬ 
action mas present; although, othenvise, the lesion showed the classical features 
of the so-called “adenomatoid” group. 


CASE REPORT 


A 3S year old Negro mail-carrier was first seen in the dermatology clinic, 
complaining of a generalized skin eruption of 4 months’ duration. Examination 
revealed skin lesions characteristic of secondary lues and the serological studies 
were confirmatory. The examiner also noted a “painless, hard right epididymis” 
which the patient had not known was present. Treatment consisted of 6,000,000 
units of penicillin. Two months later the patient returned for re-examination 
and serological study, and at that time stated that for 3 days preceding he had 
had pain in the right groin, and that the previously painless nodule in the right 
epididymis was “tender,” but the nodule had not increased in size. He was re¬ 
ferred to urology clinic with the diagnosis of “acute right epididymitis.” 

The patient had had acute specific urethritis in 1939, treated adequately with 
sulfonamides. He denied having epididymitis by name or symptom then or at 
any time previously. There was no history of trauma to the scrotum or perineal 
region. He had no chronic urethral discharge, and had never been treated for 
“prostatitis.” 

The essential physical finding was a 1.5 by 1 by 1 cm., round, hard mass 
King between the caput major of the right epididymis and the superior portion 
of the body of the right testis, and firmly attached to both. The mass was slightly 
tender to palpation, causing radiation of pain toward the right hip. There was 
no lymphadenopathy. Miscroscopic examination of prostatic expressate was 
nothin normal limits. Skin lesions recognized as the stigmata of secondary lues 
were still present. 


/^e centrifuged urine contained S-10 white blood cells per high power field, 
e red cell count was 3.S3 million and the white cell count was 10,200 with 
normal differential, hemoglobin 11.8 gm. The chest film was normal. Comple¬ 
ment fixation was 1 plus and the cardiolipin was positive. Prolan determination 
on a 1_ hour collection of urine showed “hyperemia of ovaries and tubes, and 

Chi^f 0 M°j^ll l Dirpcfnr Ct TK nS .‘^ dm ' nistra ' i P n and P uWi shed With the approval of the 
result oi their own coah- f tatement s awl conclusions published by the authors are a 
Administration “ tU ' ' do not necessarily reflect the opinion or police of the Veterans 
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marked hypertrophy of ovaries, tubes, and uterus.” The test animal was the 
white mouse, and only one such determination was made preoperatively. 

A provisional diagnosis of ‘‘carcinoma of the right testicle” was made. Ex¬ 
ploration of the testis and possible orchiectomy and retroperitoneal exploration 
were advised. At surgery the right testis and epididymis were exposed through a 
scrotal incision. A 1 cm., round, yellow-white, very hard tumor mass was found 

n i 



A' 

% & 






t 


I-; . -r - * —; •' " V 


.a =k£&b 

*4 i '.ate 



Fig 1 / n Mote scattered leukocvtes at A, ands.ze of “tumor” cells 

^^^Pe^nce of cytoplasm of 

some cells. . 

lying between, firmly M to, and infiltrating the caput major of 
and the superior pole of the testis. The diagnosis teas H.ougt 
The testis and epididymis were immediately excised Mlo™ g 
spermatic cord was removed to the lulum of the t,d “ 3 ” ” " 
toneal dissection. Xo evidence of metastatic neoplasm : 'ZuhtoV from the 

The postoperative course was smooth, the pat ° t checkup, 

first postoperative day. He has returned to the hosp.ta to post ™. c ^ 
and the present time, three months following operat.on, ,s well 
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DISCUSSIOX 

Tumors of the epididjunis and the testicular tunics have been described for a 
number of years under a variety of names, depending upon the authors’ concept 
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In (ho case presented (lie neoplastic nature of the tumor nodule was open to 
question; although, in general, the microscopic appearance of the tumor fitted 
into the group of adenomatoid tumors as described by Golden and Ash. 5 How¬ 
ever, there were significant differences. Thus, the latter authors state: “The 
interstitial tissue contained a scattering of lymphocytes with an occasional 
admixed monocyte. Plasma cells, eosinophils, and neutrophils were absent. 
There was no evidence of the effects of chronic inflammation, such as scarring, 
adjacent to the lymphocytic foci. In none of the sections studied was there any 
evidence of invasion of the regional tissues. Microscopically, the tumors could be 
shown to he either sharply circumscribed or encapsulated.” In contrast to this 
description, the microscopic findings in the case here reported showed areas of 
necrosis, along the edges of which were numerous polymorphonuclear leukocytes, 
including eosinophils (fig. 1). Furthermore, instead of being sharply circum¬ 
scribed, the lesion extended among and surrounded some of the seminiferous 
tubules (fig. 2) and it was not uncommon to find plasma cells in such areas. 
On the other hand, the histologic picture otherwise reproduced rather faithfully 
the findings of “adenomatoid tumor.” Thus, there was a prominent fibrous 
supporting stroma throughout which were small groups, cords, or gland-like 
collections of “tumor” cells. These cells were quite large, measuring about 3 or 
4 times the size of a red blood cell; (he nuclei were oval with definite nuclear 
membranes, a lacy chromatin and one or two nucleoli. In many cells a striking 
vacuolization was seen not only in the cytoplasm but also in the nuclei (fig. 
2, B). Even the stroma was vacuolated so that it had a sieve-like appearance. 
In some areas the cells were arranged around such a vacuolated space and thus 
resembled gland formation. Special stains for mucin were negative, but fat 
stains with Sharlach R showed small amounts of fat. Because of all of the above 
findings, the writers question the neoplastic nature of the “tumors." It is signifi¬ 
cant to note that these “tumors” have not been known to metastasize. It is of 
interest in this case that a positive gonadotropin was obtained on a mouse. 
However, only one mouse was used and no repeat test was done. Golden and Ash 
refer to a similar result in one of (lie reported cases. 6 


SUMMARY AND CONCLUSIONS 

The clinical history and pathology of a case of tumor of the epididymis is 
presented and discussed. Though the tumor fits into the group classified as 
“adenomatoid” tumors, we believe that this tumor is inflammatoiy rather than 
neoplastic in origin. 

Orchiectomy, though not indicated, was justified. It was impossible at surgeij 
to differentiate the lesion from the malignant testicular tumors. There is con¬ 
troversy as to the exact nature of the lesion, even from prepared microscopic 
sections. 6 


1730 D St., Bakersfield, Calif. 

•SIMos Of (Ids tumor were prcsonlod to the T “' 0 ;, S ££ SfS'SSir JfiSSnSm 
epididymis.” Others, however, consideied the lesion to be inflammatory in ongin. 
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AGENESIS OF ABDOMINAL MUSCULATURE ASS0CL4TED 
WITH GEXITO-URIXARY AXD GASTRO-IXTESTIXAL 
TRACT ANOMALIES 

OGDEN C. BRUTON, Col. (M C-) USA 

From ThePedialric Section. Medical Service, Walter Reed Army Hospital, Washington, D. C. 

Congenital absence of muscles of the anterior abdominal wall is a rare anomah. 
Observations recorded in the medical literature would seem to indicate that am 
of the skeletal muscles may be congenitally absent; 1 however, none of them 
appear to be so consistently associated with other serious anomalies as when the 
abdominal muscles are absent. Obrinsky 2 (1949) was able to find 41 cases, and 
reported an additional one in which there was a combination of agenesis of the 
abdominal muscles and serious malformations of the genito-urinary tract. These 
malformations included an enlarged and hypertonic bladder, usually occup 3 'ing 
an abdominal or fetal position, hydro-ureters, destruction or cystic degeneration 
ol the renal parenchyma with dilatation of the renal pelves and calyces, and 
cryptorchism. Silverman and Huang 3 (1950) included 3 additional cases in their 
more recent review and reported 3 cases of their own, stressing the frequence- of 
alimentary tract anomalies as well as the already recognized genito-urinary tract 
anomalies. The apparent recent interest in this syndrome would seem to justify 
this documented case to stress the prognostic significance of finding absence of 
abdominal muscles on the initial examination of a new born infant. 


CASE REPORT 


A full-term white male infant was admitted to the newborn nursery after 
birth. The mother of the infant was a 31-year-old gravida 4, para 2, who had had 
an uncomplicated pregnancy except for mild, recurrent edema of feet, ankles, 
hands, forearms and face which cleared on a salt-free diet. Her urine remained 
negative for albumin throughout the pregnancy, and her blood pressure was 
always within normal limits. She and her husband were Rh negative and she 
developed no Rh antibodies during this pregnancy. Her cardiolipin microfloc- 
culation was negative. The patient was delivered after a normal labor under gas- 
°x> gen-ether anesthesia noth low forceps and median episiotomy. Her third 
pregnancy had miscarried at 4 months of unknown cause and there were two 
normal living children. 41 and ok years of age. The father was living and well. 
There was no history of familial disease or congenital malformation obtainable 
m other members of the family trees. 

4he infant breathed spontaneously after birth, was not cyanotic, and his 
geneial condition appeared to be good. His birth weight was 7 pounds, 2 ounces; 
ength. 20 inches; occipitofrontal measurement, 14 inches; and chest, 13 inches. 

ie e\ e.-, ears, nose, mouth, and head appeared normal. There were no abnormal 
nng oi leart findings. The skin over the abdomen, although intact, was re- 

CV.-^K 0^1;'' 1^0 ^lilehell-Xelson. Philadelphia and London: TV. B. Saunders 

• J - Dis. of Child. 77: .362. 1049 

• \erm.ui, F. X. and Huang. X. ; Am. J. Dis. of Child., 80: 91, 1950. 
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markal)ly wrinkled and redundant, and on palpation lacked tone or resistance, 
permitting palpation of virtually all abdominal contents. Two distinct 
rounded masses, approximately I ] inches in diameter, which appeared to be 
cystic could be telt in the suprapubic region and left lower quadrant. Finn pres¬ 
sure on these masses resulted in the flow of urine through the urethra. The penis 
was extremely small and the testes were not in the scrotum. The spine and 
rectum appeared normal. There was a persistent inversion and varus deformity 
of the forefoot bilaterally, more marked on the left. There was a piston action 
of the left lower extremity at the hip joint and limitation of abduction of left 
hip with the thigh flexed to GO degrees to the trunk. The level of the left knee 
was lower than the right when the thighs were flexed at 90 degrees. 

Cord blood cardiolipin microflocculation was negative. Urine showed a trace 
of albumin, was negative for sugar, and negative on microscopic examination. 
Blood Bh was negative. X-rays taken 4 hours after birth showed evidence of dis¬ 
location of left hip, but no other bony defects in the entire skeleton. The lungs 
appeared incompletely expanded, but there was no evidence of diaphragmatic 



Fio. I. Appearance of abdominal wall during first day of life 


hernia. The urea nitrogen on the seventh day was 47 mg. per cent. A postmortem 
blood culture was negative. 

The infant voided and passed meconium stools normally. The pelvic masses 
disappeared after voiding. He took glucose water and then formula at regulai 
intervals well, but lost 11 ounces during the first 5 days when his weight stabilized. 
During feedings on the sixth daj r jerky movements of the arms were reported, 
but no definite convulsion was observed and no positive evidence of neurological 
disease could be found on examination. On the seventh day r 1 y ounce feedings 
were taken only 1 " with some urging. In the evening of the seventh day, 5 minutes 
after having been examined by the doctor and appearing unchanged, he vas 
found very cyanotic and all vital signs were absent. He failed to respond to 


limulants. 

Clinical impression: 1) Agenesis of abdominal musculature with mump e 
nomalies of the genito-urinary tract; 2) uremia; 3) dislocation of left hip. 

On opening the body there was a moderate amount of fetal, tabulated, su> 
utaneous fat. There appeared to be only thin strands of rectus muscle on the e 
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and no demonstrable muscle within the right abdominal wall. The li\ er appealed 
large. The large intestine was only partially rotated, having descended to ap¬ 
proximately half its usual position on the right. There was no evidence of gastro¬ 
intestinal abnormality otherwise. There were two intra-abdominal testes, one in 
the right lower fossa and another in the left internal ring. The bladder appeared 
large with a thin-walled diverticulum, measuring 1 cm. at its base, in the dome. 
There was a cystic mass apparently connected to the bladder and ureter in the 
left lower quadrant, and another slightly smaller cystic mass apparently connect¬ 
ing with the right ureter lying posterior to the bladder. The proximal ureters 
appeared of normal caliber, but became tortuous before connecting with these 
two cystic masses. The kidneys were normally situated, but appeared very small 
in size, the right being smaller than the left. On individual examinations of the 
liver, spleen, stomach, intestine, pancreas, lungs, heart, and adrenals there were 
no additional abnormalities. The kidneys measured 1.5 cm. between poles. There 



tic. 2 To show urinary tract: a. Kidnev; b. proximal ureter; c, dilated distal ureter; 
<1. ureteral orifice; and c, bladder wall. 

nas very little differentiation into cortex and medulla. There was no dilatation 
of the pelvis. There were several 4 mm. cysts near the periphery of the right 
kidney. Both ureters ended in the aforementioned cystic masses, which appeared 
to represent dilatation of the meters in their distal portion. The ureteral orifices 
of the bladder appeared normally patent and admitted a probe into the dilated 
ureters. The proximal ureters were patent and of normal caliber. Tire bladder 
"all appeared tliickened and measured 4 mm. There was no apparent obstruction 
at the bladder neck and the urethra was normally patent in the penis, permitting 
free expression of urine. See figure 2. 

Microscopic examination of sections from the lung showed evidence of lanugo 
mir and desquamated epithelium in some of the alveolar spaces with little 
7 m i ^ 'I' - the periphe ri' of the Jungs. .Many of the kidney glomeruli were 
V, '' Cl ^proportions, others contained hyaline material and appeared 
' l r °'° c . ,c f ortK ’^ glomerular-bearing area was considerably thinned. In one 
0 10 l(ne ~ t lcre "ere aggregations of young squamous cells. The vessels 
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in this kidney showed rather marked medial thickening. The mucous membrane 
of tlie bladder was of transitional type and overlay a normal submucosa and 
muscular is. Jherc was abrupt thinning of the nniscularis with apparent absence 
toward the center of an area representing tlie diverticulum on the dome of the 
bladder. Other sections were not significantly changed. 

Anatomical diagnoses: 1) Agenesis of abdominal muscles; 2) agenesis of kidneys; 
3) dilatation of distal end of ureter, bilateral; 4) dilatation and hypertrophy of 
bladder with diverticulum in dome of bladder; 5) intra-abdominal testes; C) 
incomplete midgut rotation; 7) the probable cause of death is uremia. 

DISCUSSION' 

Since the earliest reports of this remarkable combination of congenital defects, 
pathogenesis has been the subject most discussed, resulting in a wide variety of 
theories being given for the anomalies of the two systems occurring together so 
consistently. The abdominal wall in these cases certainly gives the impression 
that there has been a prolonged distention of the abdominal cavity which for 
some reason no longer exists, leaving the wall collapsed as in the abdomen of a 
mother following delivery (fig. 1). This appearance gave rise to the theory that 
the genito-urinary tract malformation is primary, resulting in prolonged disten¬ 
tion of the bladder with secondary changes in the abdominal muscles by either 
dystrophy or atrophy. This concept seems untenable; first, because the abdominal 
muscles are formed by the end of the ninth week of fetal life, long before pressure 
can be exerted on them by distention of the urinaiy bladder; 3 secondly, urethral 
obstruction has been a rare finding in these cases; and thirdly, the familiar 
picture of obstructive uropathy in infants is not associated with absence of the 
abdominal muscles. 3 Others have advanced the theory that the primary defect is 
muscular and that the genito-urinary changes are secondary. Bardeen, in dis¬ 
cussing Osier’s 6 case, stated that it is possible that the lack of resistance normally 
met with in the abdominal wall by the bladder at the time the kidneys begin to 
secrete urine may cause the bladder to expand rather than to empty secretions 
into the amniotic cavity through the urethra. This mechanism hardly explains 
those cases showing other changes than dilatation of the urinaiy bladder. With 
our present scant knowledge concerning the exact relationship of one system to 
another in embryogenic growth and development, a more satisfactory suggestion 
is that of Silverman, 3 that during the sixth and seventh week of fetal life the 
muscular and urogenital systems are in the stage of development which, if ai- 
rested or altered, could produce the malformations described. Likewise the process 
of midgut rotation occurring between the fifth to tenth week of fetal life might 
give some clue to the frequency of anomalies of rotation occurring with this 
syndrome. Our case, as well as 9 out of 26 examined 3 either by autopsy or roent- 
genographically, showed anomalies of midgut rotation. It is therefore suggested 
that a disturbance in embiyogenesis before the tenth week might result in the 

4 Campbell, M.: Pediatric Urology, with a section on Bright’s Disease in Infancy and 
Childhood. New York: the Macmillan Company, 1937, vol. 1, p. 122. 

5 Osier, W.: Bull. Johns Hopkins Hospital, 12: 331, 1901. 
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independent occurrence of these three system anomalies. There appears to be no 
case of the syndrome reported in the female. The two females in Silverman’s 3 
review probably should not be included since one of them obviously represented 
a massive omphalocele and there was no evidence of associated genito-urinary 
tract anomaly in the second. Occurrence only in the male is probably a significant 
observation, but the reason for it will also have to await a better understanding 
of human embryogenesis. 

The survival rate is very low, with 60 per cent dying in early infancy. Those 
dying early undoubtedly represent cases with the more severe genito-urinary 
tract anomalies. The other reported cases are incapacitated more or less depend¬ 
ing apparently on the severity of the genito-urinary tract anomalies. 

Treatment would appear to consist of control of infection in the genito-urinary 
tract and surgical relief of obstruction when possible. Daut 6 reported one of the 
few cases in which obstruction of the bladder neck seemed to be contributing to 
the urinary difficulties. Surgical resection of the vesical neck in this case was 
followed by marked symptomatic improA'ement as Avell as a reduction in the 
severity of the urinary tract infection. 

SUMMARY 

An additional case with autopsy findings of agenesis of abdominal musculature 
associated with genito-urinary and gastro-intestinal tract anomalies is reported. 

. 3^2947 ^ ^ Emmett, J- L. and Kennedy, R. L. J.: Proc. Staff Meet., Mayo Clinic, 
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THE LOGIC OF AXTJ.AIICROBIAL THERAPY 


RUSSELL D. IIERROLD 

I'rmn the Department of Surgery (Urology), University of Illinois College 0 / Medicine, 

C’h icago 

II is indeed an honor in this capacity to address .you, the largest Section of the 
American t rological Association. During the past (i .years, I have seen at close 
range the fine cooperation and spirit of tlie members in this society. Time does 
not permit the personal citation that many deserve, but I feel obligated to com¬ 
mend the members who have served on the Executive Committee. At the sacrifice 
of their time and at their own expense, they have attended consistently the im¬ 
portant interim meetings of the Executive Committee. I can eay this without 
personal inhibition, since all such meetings were held in Chicago and without 
sacrifice on my part. 

Xo one, I believe, would attempt an address on such an occasion as this with¬ 
out considerable forethought. Due consideration was given other topics in 
medical urology, but I finally decided on the one that has been of great interest 
to me throughout the years, and from a therapeutic angle, particularly, since the 
advent of the sulfonamides. A part of my message is concerned with the demon¬ 
stration of a method for antibiotic sensitivity tests that is simple, rapid, inexpen¬ 
sive and we believe astonishingly accurate. Its implications will be discussed and 
a brief review given of clinical observations during the past year. 

Several months ago the Lcderle Laboratories made available aureomycin test 
tablets with instructions in regard to their use in sensitivity tests. Reference was 
made to some work done by Bondi and his co-workers. 1 In comparing these pre¬ 
pared tablets with the regular crystalline aureomycin as available for oral 
therapy, it seemed to me that the latter was superior. I 11 addition, since none of 
the other antibiotics were available in such a test tablet, it seemed more practical 
to use the undiluted powder of aureomycin to compare with the other undiluted 
antibiotics, terramycin, Chloromycetin, penicillin and streptomycin. It waS 
found, however, that the regular penicillin G-potassium did not have enough 
body and was too soluble; further, it was found that the preparation of procaine 
G-300,000 units with 100,000 units of penicillin G-potassium was very satis¬ 
factory. 

I have prepared some lantern slides which are almost self-explanatory, together 
with a brief history of each patient whose bacteria were submitted to the sensi¬ 
tivity test. 

Slide 1: This slide concerns the ABST test on the urine of a male patient \u 1 


I am indebted to Parke Davis and Company and the Lederle Laboratories for a generous 
supply of Chloromycetin and aureomycin, respectively. . rrmlmri- 

Presidential address read at annual meeting, Xorfh Central Section, American ur B 
cal Association, Milwaukee, Wis , October 11, 1950. . T , r 213: 

> Bondi, A. Jr., Spaulding, E. T., Smith, D. E. and Dietz, C. C.: Am. J. M. Sc , 


Since this paper was written, sensitivity tablets of the other antibiotics have become 
available. 
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chronic prostatitis and cystitis of many months’ duration. He had been given 
aureomycin prior to my examination. The Proteus bacillus was isolated, and a 
combination of cliloromycetin and dihydrostreptomycin was given, and the 
Proteus bacillus was eradicated. 

Slide 2: ABST method. 

Simple—no dilution antibiotic necessary 
Rapid—overnight reading in many instances 
Inexpensive—saving of material and labor 
Accurate—in vitro and in vivo correlate 
Less chance of antibiotic deterioration 
Slide 3: Antibiotic sensitivity tests. 

ABST abbreviations 
Aureomycin—A 
Terramycin—T 
Chloromycetin—C 
Dihydrostreptomycin—DSM 
Penicillin-—P 
Slide 4: Rating of ABST. 

A—greatest inhibition 
B—intermediate inhibition 
C—very little inhibition 
F—failure, or no inhibition 

Slide 5: This is a direct inoculation of urine from a male patient with chronic 
pyelocystitis due to E. coli intermediate. A comparison was made of small and 
large deposits of dihydrostreptomycin with a difference of at least 20-fold and 
you will note that there is very little if any difference in the clear zone of in¬ 
hibition of bacterial growth. Also in a like manner, small and large deposits of 
cliloromycetin were made with similar results. The important thing about seeding 
of these plates is that the bacterial population should be sufficiently high so that 
there will be resultant heavy growth for relative comparison of inhibition of the 
various antibiotics. 

Slide 6: This is urine from the same patient as illustrated in slide 5, but in 
addition to the antibiotics in the 4 comers, penicillin was deposited in the center 
of the plate, and you will note that it produces a zone of inhibition which will be 
discussed later. Now, however, we have found it was more practical to make the 
penicillin tests on a separate plate from the other antibiotics. 

Slide?. This slide illustrates the result of ABST tests on the urine from a 
emale patient with a chronic infection due to mucoid E. coli, to whom aure- 
omcein had previously been administered, and you will note that tests indicate 
10 '"'hbition is less by aureomycin as compared to terramycetin, dihvdro- 
- s leptomycin and cliloromycetin. 

glides. This slide shows urine from a male patient in whom the infecting 
organism v as Aerogenes. The patient had been given aureomycin several weeks 
rioi to t ie .ABST test and you will again note that it has the smallest zone of 
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(■ Slide 9: Tin's is the case of a male patient with an acute prostatocystitis due 
to Staphylococcus alhus. 1 ou will note that there is comparatively little difference 
in the four antibiotics tested, except that streptomycin appears slightly less 
effective, but test made on a separate plate indicated that penicillin was superior 
to the other four antibiotics. Penicillin was then administered to the patient and 
a clinical and bacteriologie cure obtained. 

Proteose Xo. 3 agar or one with a slight variation of this formula with 1.5 per 
cent agar, was poured in the usual manner, with 25 cc to a Petri dish. After 
remaining at room temperature for 24 hours they were marked off into four 
quarters, and the urine to be tested was inoculated heavily and equally by means 
of a sterile swab. Aureomycin, terramycin, Chloromycetin and streptomycin weie 
each deposited at the border of each quarter, respectively, and at the outer 
border, midway between the dividing lines. The test plates were then placed in 
the ice box for 1 hour, after which they' were incubated overnight. Thus, 4 speci¬ 
mens could be tested against these 4 antibiotics on four plates. A separate plate 
was used for penicillin with each quarter inoculated with the four different speci¬ 
mens. Penicillin was deposited on each of the four quarters in the same manner 
as with the other antibiotics. A control plate like that of penicillin was also made 
with seeding of the four separate quarters. It was found that there was consider¬ 
able leeway as regards the amount of deposit. When it was increased 20-fold, or 
more, there was very little difference in the tests, indicating that dissemination 
through the medium was essentially' the same with small as with large deposits. 
Generally, it was necessary' that the urines be grossly cloudy and contain a 
substantial population of bacteria so that the growth would be heavy and conflu¬ 
ent and the contrast clear-cut. In urines that are glossly clear where it is suspected 
that the bacterial population is low, concentration can be done by' centrifugation 
and the sediment of 10 cc suspended in about 4 cc after pouring off the super¬ 
natant urine. It is interesting to note that in contrast to previous sensitivity tests 
whereby' the antibiotic is incorporated in the medium, there is no lag period, m 
which growth may' occur later in the primary' zone of inhibition. After overnight 
incubation, each zone remains clear and without growth indefinitely. It is well 
known that when some antibiotics are incorporated in the medium, bacterial 
stasis may' occur for periods up to 4 to 5 day's, after which growth will emerge- 
During this period of stasis, there may' be considerable depreciation of the anti¬ 
biotic which is incorporated in the medium. For pure coccal infections, this 
method seems to work as well as with pure coliform infections. However, 1,1 
mixed infections, a more accurate evaluation can be obtained by' seeding the 
exudate or urine first onto solid medium and then subcultuving the various species 
into broth or sterile urine after 24 hours’ growth. Inoculations are made in a like 
manner to that of the original urine in single infections. 

There has been a close correlation between the in vitro and in vivo obsena- 
tions in order to evaluate more accurately' their significance. I can state, withou 
qualification, that the test tube pattern of aureomycin, terramycin and dihvdio- 
streptomycin is almost identical with the results to be expected in the urine o; 
adjacent tissue. The variability of penicillin to inhibit various coliiorm organism- 
and their lack of correlation in the body', I believe is due to the rapid e\ e op 
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meut of resistance by coliform bacteria to penicillin with both in vitro and in 
vivo. As regards Chloromycetin, the problem becomes more complicated. By the 
previouslv described method, the zone of inhibition of the giotvth oi 1 lotetis is 
consistentlv superior to aureoniyciu and terramyciu. and certainlt clinical ob¬ 
servations bear out the superiority of Chloromycetin over aureomycin and 
terrain vein for Proteus infections. When there is clinical failure of chloionxv cetin 
aaainst other gram negative bacilli which have been isolated during or subse¬ 
quent to treatment, there will not always be a complete absence, but rather a 
definite reduction of the zone of inhibition. It may well be that there is a slower 
development of resistance to Chloromycetin as compared to aureomycin. ter- 
ramycin and streptomycin so that there is a longer period of partial resistance to 
Chloromycetin before attaining complete resistance. 

As regards the best combination of two or more antibiotics for certain offending 
organisms, we hope that this method may shed some light on more logical 
combinations. It will entail more information on the exact concentration of each 
antibiotic in the various zones from the deposits of two or more, which work is 
now hi progress. Combined antibiotics may exert there influence in one of three 
ways: additive, synergistic or antagonistic. 

Slide 10: The principles of combined therapy. 

Additive effect—or 2 plus 2 equals 4 
Synergistic effect—or 2 plus 2 equals S 
Antagonistic effect—or 2 plus 2 equals 1 or 0 
t-lide 11: A suspension of a stock strain of Staphylococcus aureus was made hi 
distilled water and submitted to the effect of penicillin alone, dihydrostrep- 
tomycin alone, and the two combined. It will be noted that the zone of inhibition 
was the least with dihydrostreptomycin, intermediate with the mixture, and 
greatest with penicillin. It is possible that there was a competitive dissemination 
into the medium when combined, rather than a tine antagonistic effect. 

Additive is of very little value and may lead to sensitivity reactions to two or 
more antibiotics instead of one and also might lead to fastness to two or more 
antibiotics instead of one. Synergistic action definitely would be of help in se¬ 
lected instances. It is obvious, however, that antagonistic could be verv detri¬ 
mental. 


Jawetz- and his co-workers have stated that cliloromycetin-penicillin mixtures 
are antagonistic as regards their effect on enterococci, but that streptomycin- 
penicillin mixtures are synergistic. Streptococcus fecalis is a sub-group of entero- 
cocci. We have seen clinical and laboratory evidence of benefit from combined 
>-< ministration of penicillin-streptomycin for certain streptococci previously re- 
si'tant to penicillin alone. 

There is ample evidence that Chloromycetin and streptomycin is the best 
cmnunation for pure Proteus infection if not streptomycin-fast. It may be that 
^erramjcin is a shade better than aureomycin to combine with streptomycin for 
Iwn" °r° IlaS ’ Pov'ibly because as a newer drug the organisms may not have 
pfi'i'i' ■’IV 10 ' ,s influence previously. In general, for coccal infections where 

m a one lias previously failed to accomplish cure, aureomycin combined 

-"fir, I... Gunnison. J. B. and Coleman. V. R.: Science, 111: ?21, 1950. 
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witIi penicillin would seem to be first choice and possibly terramycin a close 
second, but either preferable to Chloromycetin. The sensitivity tests are of con¬ 
siderable aid here in making the bent choice of combined therapy. 

W hat in general about the development of resistance of bacteria to the newer 
antibiotics? All of us, clinicians and bacteriologists alike, have long known that 
this phenomenon occurs with streptomycin. We know that it is not unusual for 
staphylococci to develop resistance to penicillin. We stated at the A.U.A. meeting 
in Los Angelas in May 1010, that resistance can develop to aureomycin and 
chloromycctin. We can say more convincingly now that in the absence of cure, 
resistance frequently follows to such an extent that the antibiotics become value¬ 
less, particularly aureomycin, terramycin and streptomycin. Such resistance also 
can occur with Chloromycetin, but the in vitro tests suggest that when only 
partial, t he administration of chloromycctin with another antibacterial agent may 
be worth while. 

Aureomycin and terramycin are very similar in their antibacterial spectrum 
or zone and in many other ways basically similar. But resistance to one does not 
always follow resistance to the other. They are quite dissimilar in many respects 
from penicillin, streptomycin and chloromycctin, so that fundamentally the five 
available antibiotics fall into four groups. 

Every one of you, I am sure, is interested in the best regimen or bacterial 
prophylaxis pre- and postoperative^. Several months ago, we chose a combm a ' 
tioa of penicillin and aureomycin for this purpose. I am indebted to Dr. Joseph 
Kiefer and Dr. Cornelius Vermeulen, at the Research and Educational Hospitals, 
and to Dr. Kiefer at St. Joseph’s Hospital, for permission to make use of their 
surgical patients. 

Slide 12: Bacterial prophylaxis for surgical procedures. Aureomycin 250 mg- 
q. 8 hr. 24 hrs. prior to surgery and during hospital stay, or for at least 10 days 
postoperativcly. Repository penicillin 200-400,000 units daily, concurrently 
with aureomycin. 

Total number TUR—20 
Other prostatic surgery—6 
Other G-U surgery—17 

Aureomycin was administered in a dosage of 250 mg. every 8 hours, starting 
24 hours before surgery and continuing in general during the hospital stay of die 
patient. This was combined with an injection daily of 300,000 to 400,000 units 
of a repository penicillin, starting also one day prior to surgery. Results as antici 
pated were not of great value in preventing infections in patients subjected to 
transurethral resection of the prostate. There would seem to be no question t » 
some sort of antibacterial attack is worth while to prevent bacteremia and ot >er 
sorts of postoperative complications, and the above combination was ue 
tolerated in the dosage given and would seem as good as any. Terramycin con 
well be substituted for aureomycin, but the use of both would not seem g 0< j ( 
logic, since one might be needed later, if the post-transurethral infections ° 
not clear up spontaneously after 4 months. Some have advocated the combma ion 
of penicillin and dihydrostreptomycin for prophylactic purposes, but tie 
jection here is the risk of the emergence of streptomycin-fastness, and this c 0 
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mar prove very useful later to combine with another antibiotic depending on the 
bacterial flora and their relative resistance. It is hoped that the new combined 
product of repository penicillin and streptomycin will not be used so indiscrimi¬ 
nately that there will be mass emergence of streptomycin-resistant bacteria. 

Since the advent of aureomycin, chloromycetin and terramycin, I have noted 
the emergence of more resistant bacteria after ordinary coliform and the as- 
sumedly specific etiologic organisms had been eradicated. The chief offenders to 
emerge were the Proteus bacillus, Pseudomonas, and occasionally yeast, none of 
which were isolated in the original cultures. I have found, however, that even in 
their presence, when the urine remains grossly clear and the patient is free of 
symptoms svstemically and locally, these secondary organisms frequently will 
disappear spontaneously. Therefore, at the present time, I follow the policy of 
watchful waiting with cultures at intervals of 3 to 6 weeks rather than a repetition 
of antibiotic therapy. However, no instrumentation is done during this period 
without suitable prophylaxis. Likewise, where the original offending organisms 
of the common coliform type persist after antibiotic therapy, the above pro¬ 
cedure is also applied. 

•Some observations made in the past year with which man}' of you may be 
familiar, I thought were interesting enough to relate. It has been found that 
aureomycin ointment is very effective in most instances of balano-posthitis 
associated with phimosis as so frequently is seen in elderly patients. Such effect 
w probably due to the application locally of the drug in higher concentration 
than can be obtained by parenteral administration. One patient on whom it was 
u«ed for this purpose reported that following the favorable response of the balano- 
posthitis, there was a marked reduction of secretion of Tyson’s glands which has 
been sustained without further regular application of aureomycin ointment. 
Another indication for the local application of aureomycin is a persistent dis¬ 
charge, where the source appeal's to be largely in the anterior urethra, and for 
instillation in the anterior posterior urethra in chronic total urethritis. Here I 
ha\e found the solution of crystalline ophthalmic aureomycin preferable. This 
prepaiation is commonly used by ophthalmologists. Another observation I believe 
north} of note is the use of ACTH to control the severe urticarial reaction follow- 
uig penicillin therapy, some of which are considerably delayed and occur after 
i an mg periods of time following discontinuance of therapy. I know of one in- 

ance recently "here such reaction occuired 10 days after penicillin therapy and 
anti mtamine drugs controlled the reaction partially for only a period of a couple 
o mur>. The lesion= completely disappeared after the institution of ACTH 

wrap}. The ACT H was administered for a period of 1 week. 
n m - n turn to Chicago, we plan to use the laboratory of St. Joseph’s Hospital 
toi'll ^ ground to demonstrate that the method of sensitivity tests described 
uriin ' V1 ' )C ° : " Value 111 management of infections other than tho-e of the 
^ traCt ’ Thfe p k°uld increase the demand for such tests, and make it easier 
. on a urologists to obtain routinely such clinical pathological service. 

(> ' Mtoigan .he., Chicago 2, III. 
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TUBERCULOSIS OF URINARY TRACT 
D. VAN CAPPELLEN 
University of Amsterdam, Holland 

The treatment of tuberculosis of the urinary tract has become a most fas¬ 
cinating one, and especially for me, who had to deal with this problem for nearly 
40 years. How well I remember the first, years, when we were less well equipped 
(no pyelograms, imperfect instruments). How proud was one to have established 
the fact that a patient had unilateral tuberculosis: nephrectomy could save 
him. Only a few years ago, many a hot discussion was heard among surgeons 
and urologists, but in the end nephrectomy was recognized as a good remedy. 
But little thought was given to the fact, nowadays generally recognized, that 
tuberculosis of the kidney was part of a generalization of the disease in the 
human body. Notwithstanding that, we booked remarkable results: once the 
kidney was removed, sometimes the cystitis subsided more or less, even to 
complete recovery. It was no wonder that we tried to make a diagnosis as early 
as possible, because we were in fear of the complicating cystitis tuberculosa. 
The sooner we operated therefor, the more was the chance that the bladder 
could be kept free of tuberculosis. 

That era I should like to name the Wildbolz era after that eminent Swiss 
urologist, who advocated this early nephrectomy, this “Fruhoperation” and 
"ho had many followers. Sometimes the operation took place in so early a period 
of the infection, that only after a long search one could find the small tubercu¬ 
lous lesion in the kidney. But after some years we came to the conclusion that 
so many patients, even after a most successful operation, were not restored to 
health. Even Wildbolz in his monograph mentioned the fact that in a rather 
astonishing percentage there remained a certain morbidity after nephrectomy. 

More recently Oppenheimer and Xarins made a study of IOC patients after 
nephiectomy for unilateral tuberculosis: 15 developed genital or osseous tuber¬ 
culosis, 17 had res'dual tuberculous cystitis, 17 had (later on?) tuberculosis of 
1 ie lemaining kidney. I cannot follow these authors in their conclusion that 
1 icj uil) wait for a long followed series of cases with streptomycin before they 
' u L '* lan r: e their opinion, that cases of unilateral tuberculosis should be sub¬ 
jected to operation in every case. 

mn esl)it - ancl st nted, that although a fair chance of recovery existed in 

patients to be cured by nephrectomy, only 50 per cent were alive after 
1 7, ear ® and that even if in the supposed healthy kidney bacilli were found. 

Camo tt'° S!| mc conclusion: 50-60 per cent cure only even in very 
bh(n W <aSC . S ,,n ’latcral tuberculosis. The persistence of tuberculosis of the 
c (oi, genital-pulmonary and bone tuberculosis had their share in the appro- 
'm° m0l ' )id ’ ty ;d 'or operation. 

.> own experience and that of so many others are more or less the same. 
1930. * almuu ' meeting, American Urological Association, Washington, D. C., May 30, 







020 


D. VAX CAPPELLEX 


Jhercfore the fact remains that nephrectomjr for unilateral tuberculosis of the 
kidney does not restore the patients to a healthy life, but there is a large per¬ 
centage who are more or less suffering from various forms of tuberculosis. 

In later years, Dos Santos of Lisbon and Bernard Fey of Paris opposed early 
nephrectomy. I hey were and are of the opinion that we should not operate as 
soon as possible after a diagnosis of unilateral tuberculosis. The idea is this: If 
the tuberculous kidney is still well functioning, they wait after careful examina¬ 
tion of the case. If in months or years to come, the function becomes poor, then 
nephrectomy can be performed. The other kidney has been accustomed to do 
the work of the diseased kidney, and one is more sure of its condition. Examina¬ 
tions should be done at regular intervals. This point of view has at least the 
advantage that we do not operate in an acute phase of the tuberculosis, so that 
complications are to be feared much less. We could call this the era of delayed 
nephrectomy. 

De Beaufond is of the opinion that the prognosis is not influenced by the fact 
when the operation is performed. His statistics of more than 550 cases show it. 
He gives support to Fey’s nephreclomic rclardee. De Beaufond had only 50 per 
cent of complete healing. Some of the bad results may be caused by the fact 
that we have to do with a generalization of the tuberculosis. 

We all know Medlar’s beautiful work, in which he established the fact that 
far more cases are bilateral than we know, and that even advanced cases, with 
tuberculous cavities in the kidneys had sometime no clinical symptoms. 

We could easily fill a few pages with communications like these I mentioned 
above, but for our problem this is not necessary. It is clear that nephrectomy 
alone is not sufficient. 

And now we come to the third era, which I should like to name after your 
world-famed countryman, the Waksman era. In this name 1 include the anti¬ 
biotics and the drugs now in use and which give sometimes results, so astonish¬ 
ing^ good, that our patients harm got a new and more favorable outlook on life. 

I can only give you personal experience with 3 of them: streptomycin, PAS and 
moogrol. 

Although I used vitamin D 2 and calcium in a few cases with no remarkable 
results, Stobbaerts’ demonstration of a case, in which a small cavity was filled 
with a stone and the patient free of bacilli, made a very favorable impression. 

Before I will speak about streptomycin and PAS, a few words about the use 
of chaulmoogra oil and its derivative esters, later on called moogrol. This oil 
should be able to dissolve the protective cell wall of the bacilli and make them 
more vulnerable for our new antibiotics and drugs. Slotkin in his publication 
gives a not convincing reproduction of the electronic micrograph magnification 
of Mycobacterium tuberculosis; but his successes in many cases treated uitii 
moogrol-streptomycin are most remarkable. And still more interesting is the 
publication of Duvergey: in a case of bilateral tuberculosis of the kidney. The 
bacilli disappeared definitely after treatment with chaulmoogra oil alone. I ma e 
it my practice to use moogrol in combination with streptonrycin, (as Slotnn 

And now I proceed with streptomycin and the results obtained with that 
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antibiotic. Among the publications I will first mention those of Lattimer. His 
results were most encouraging: 235 patients were treated. The best results were 



Fig. 1. X, drawn-up pyelum. Little is to be seen of tuberculous structure 
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Fig. 2. R P . ~ 9 - •** ^ 

obtain d g epithel ° ld tubercle > i ust under mucous lining (cut in part of pyelum) 

days. Most nn ? tl ® ptomyci11 2 §*'• was given daily in 6 equal doses during 120 
appeared after ti S . 0t Vestlbular symptoms, which in nearly all cases d is¬ 
le cure was ended. Streptomycin acts best in small unilateral 
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tuberculous alterations and when both kidneys produced bacilli without evident 
destruction in the pyelograms. In SO per cent no bacilli could be found 12 months 
after the treatment. 

Reed M. Xesbit reported 29 cases. Jlis best results were obtained with strepto¬ 
mycin 2 gr. daily. If after 00 days there is no improvement, then operation. He 
keeps his patients in a sanatorium. Most of his patients got vestibular trouble. 

Another potent drug against the bacilli which was discovered a few years 
ago is para amino salicylic acid (PAS). Now it is known that streptomycin given 
for a longer period makes the bacilli resistant against this antibiotic. Compared 
with streptomycin, PAS has the advantage that bacilli become resistant to 
PAS only after a longer period of treatment; streptomycin-resistant bacilli are 



Fig. 3. A, cortex of kidney (in neighborhood of pyelum). Pseudothyroid structure as 
seen in chronic pyelonephritis. B, single fibrous tubercle in cortex near pyelum. 


susceptible to PAS; it enhances the action of streptomjmin. It delays the emei- 
gence of streptomycin-resistant bacilli. 

For these reasons streptomycin should always be combined with PAS. If " c 
are obliged to operate upon a patient in a later period we must be very careful 
in administering streptomycin for longer than 6 weeks, for the patient will nee 
the streptomycin after operation to avoid complications and the bacilli then 
must not have become resistent. The influence of PAS alone in a few patients, 
treated with it, was veiy promising. 

My treatment nowadays is as follows: I rine should be made alkaline in 1 
sodium bicarbonate, then 1 gm. streptomycin, 1 2-16 gm. PAS or 20 gm. sodium 
PAS, 1 cc moogrol daily. I am well aware that I cannot give in detail my resu s- 
If I eliminate cases with complicating genital tuberculosis, I am very we 
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satisfied with the results, although time since treatment is perhaps too short to 
speak of definite healing. In 7 cases with combined tuberculosis of bladder and 
single kidney (without cavities) after shorter or longer treatment, patients were 
free of symptoms; culture and guinea pigs became negative. 

Of another case, I shall give a short summary: A girl aged 23 had tuberculosis 
of the knee and the twelfth rib. She was in Switzerland for a cure. In 1948 a 
urological examination disclosed that the urine was positive for tuberculosis. 
Destruction was present in the upper pole of the right kidney, brine from the 
left kidney was positive. The patient was sent to me for a right nephrectomy 
after a cure with streptomycin and large doses of PAS. In August 1949, examina- 



Tj,;„ - ' cavity covered by granulations. Xo necrosis, no tuberculous structure- 

part of c ,'(°! * u berculous cavity, which we consider as healed. B, only in circumscript 
e *. y "p and wall covered with active tuberculous granulations and necrosis 
fiioroblasts in palisade stand). 

bon b\ me disclosed that urine from the left kidney and bladder was positive, 
ut to my surprise, the right kidney no longer was tuberculous, as established 
r ™ tine and guinea pig inoculation. After a cure of 1 month with streptomy- 
<ln ’ ^ ail( l moogrol, the urine was negative. 

- nothei case I should like to present ended with a nephrectomy, but a careful 
^ammation of this kidney shows clearly the healing power of streptomycin- 
v ,° b °“ 10 ' ^ le P at ' e nt was a man aged 42. He had tuberculosis of the right knee. 
’ . Umu j’ pws an ^ bacilli in a density seldom seen appeared in the urine. Urog- 
kidne ^ 10 " ed a sma " cavity in the right upper pole near the pyelum. The left 
9 mo\h' aS ^ 0Yma '- Streptomycin 1 gr. and moogrol 1 cc daily were given for 
n s, a tei which the urine became clear, with only a trace of albumin, a 
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few pus cells, and with great difficult}' one or two bacilli were found. I was 
inclined to continue treatment, but the patient and his family desired operation, 
which I performed with reluctance. Professor Deelman of the University of 
Amsterdam has examined this very precious piece with great care. He found a 
tuberculous process with every tendency to healing. I add some illustrations 
(figs. 1, 2, 3, and 4) to show you the details. It was a revelation for me to see 
a kidney which had produced purulent urine, with enormous quantities of bacilli, 
and where a cavity was on its way, to be cleansed. 

Which in the end will be the best treatment remains to be seen. But in addi¬ 
tion to the remedies, of utmost importance to bring all these patients'to a cure 
is that they must be treated in a sanatorium. 
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DISCUSSION 


Dr. John K. Latteuer (New York, X. Y.): Our treatment of choice for 
bilateral renal tuberculosis is a combination of streptomycin and PAb. given 
together for one year. At our research unit for genito-urinary tuberculosis vre 
give 12 gm. PAS by mouth and 1 gm. streptomycin, in one injection, each day. 
Like Dr. Van Cappellen we try never to give streptomycin alone any more, 
because if the combination is given, resistance to either drug is very slow to 


develop. 

A tuberculous kidney should never be removed hastily. Dr. A an Cappellen 
has made an excellent point that, as is shown in these wax models, both kidneys 
of a tuberculous patient must be assumed to contain multiple small metastatic 
tubercles. Eefore we remove one kidney, we must be absolutely sure that 
the ureteral urine from the other kidney contains no tubercle bacilli or pus cells. 
If the active tuberculosis is bilateral, we give a year of treatment. Over the 
course of a year your patients will tell you that they become tired of PAS. 
Therefore, we van* the method of administration. We give it sometimes as tab¬ 
lets. not (3 gm. 4 times a day), or as powder stirred up in milk or fruit 
juice, or we can dissolve it in a bicarbonate solution, flavor it and give it as a 
liquid. 

lour patients will also tell you that they have some softening of the bowel 
movements from PAS. and rarely, some distention. It is not severe. There is 
little or no nausea. These symptoms can be controlled easily by giving a little 
gelusil or amphojel before each dose of PAS. 


Tuberculosis is much too chronic a disease, at least in our experience, to be 
camped out by short courses of chemotherapy. You have seen our results in 
previous years with streptomycin alone, with SO per cent conversions of the 
unne from positive to negative, dropping off to 60 per cent after a year or two, 
but in general holding up pretty well. Unfortunately, this requires a large dos¬ 
age of 2 gm. of streptomycin per day, given for 4 months, and the patients 
ecome permanently ataxic. When we cut down the dosage or the length of 
treatment, we have had less satisfactory results. 

Y e then tried combining streptomycin with promizole. but this drug was too 
toxie and we had to abandon it. When we first tried to combine streptomycin 
' ve had fine initial results but if we stopped the streptomycin after 
weeks and kept the patients on PAS alone the results were unsatisfactory. The 
patient* all became positive again. We think that this is evidence enough that 
e streptomycin is much more potent than the PAS. 

results from long term combined treatment are not yet statistically 
^ ue to too few cases or too short a follow-up. but when we gave the 
badly to " e ^ 10r for 90 days we got good initial results. These deteriorated 
(1 C ' months passed. Y e then tried a series with 4 months of streptomycin 
of Tie ' ? atK ' Slx mon ths of PAS. The initial results were excellent but some 

” c P a trents are now beginning to show tubercle bacilli in the urine asain. 
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In view of this experience we are now giving one year of streptomycin, and one 
year of PAS, in combination. 

As to the newer drugs which j'ou read about in the newspapers, Dr. Waks- 
man’s neomycin is still too toxic to be given parenterally. There is another 
excellent drug called mycomycin which is being developed but it is so unstable 
that you would have to keep not only the medicine but also the patient in the 
icebox. Streptomycin is apparently, from our experience, superior to dihydro- 
strcptomycin, so we are using ordinary streptomycin. Then there is TB-1, which 
you have read about. This is the thiosemicarbazone which the Germans de¬ 
veloped. We found it too toxic and arc abandoning it in its present form. New, 
nontoxic derivatives may be developed. It is not quite as good as PAS. Other 
additional drugs are now being developed. 

It is our opinion, in view of our experience with renal tuberculosis and with 
some pulmonary cases, that the best chemotherapy that is available to you as 
of this moment is a combination of 1 gm. streptomycin, one injection per day, 
plus 12 gm. PAS, given by mouth; the combination to be given together fora 
period of one year. 
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EEXAL TRAUMA: A STUD!' OF 71 CASES 


CLARENCE \ HODGES, DONALD R GILBERT no W ILLIAM W SCOTT 

From the Departments of Stnqei y of the Liutcisihi of Oregon Medical School, Portland Oic , 
the Medical College of T w irqinia, Richmond, T’a , and the James Buchanan Brady 
Lrological Institute, Johns Hopt ins Hospital, Baltimoic, Md 


Tiauma to the kidnex piesents a cntieal situation which demands piompt, 
aetixe management along pieconceix ed lines 
Lntil fanh lecent times, the majontx of smgeons, both geneial and special¬ 
ist, haxe held to the belief that these cases weie best tieated by expectancy 
and supportixe measuies until such time as the mcieasing giaxitj of the con¬ 
dition constituted a dnect and immediate tin eat to life Poneis 1 stated that “the 
majont) of patients with lenal tiauma max be tieated consenatixely with the 
expectation that the nijuied kidney will leeoxei sufficient function to be a useful 
and semceable oigan ” Pilestlej° held that “extensixe uiologic mx estigation, 
nicluding cx stoscopx and letiogiade px elogiapliv, immediately aftei lenal injury 
is usually unnecessai'j and often undesnable” and that “in the majont}' of 
cases, medical tieatment will be followed by functional lesults which aie satis¬ 
factory, although xanous types of anatomic abnoimalities may persist ” He 
noted that, of 19 patients tieated medically, 26 3 pei cent still had symptoms 
refeiable to piexious kidney injury, although these symptoms weie not inca¬ 
pacitating Saigent 3 was m faxoi of complete uiologic study, including letio- 
giade pyelogiaphy, to deteimine the extent of mjuiy but in 1945 1 stated the 
pnnciple that “most kidney mjuues should be left alone If the lenal pelxns is 
leasonably intact the patient will soon lecoxei If the contom of the pelxus is 
Wasted beyond lecognition, nephiectomy is necessaiy ” In suppoit of the abox'e 
news, it is conceded that uiological expenence includes many instances of slight 
oi modeiate mjuiy to the kidney in which conseixatne theiapy has lesulted in 
a letum to noimal health 

In cases wheie the mjuiy is moie extensile, the policy of nonsuigical manage¬ 
ment has sexeial majoi defects. 

1) The penod of watchful waiting” may well extend beyond the optimal 
penod for suigical inteixention which usually occuis aftei the initial mteival 
o shock has been oxeicome, thus piejudicmg the patient’s chances foi suixixal 
e ®tham 5 stated that the majonty of opeiatix e deaths aie due on the one hand 
0 e sexenty of the pnmaiy mjuiy, and on the othei to piociastination m 
exp oration Swan, 6 citing 1,232 cases of lenal mjuiy tieated by nonmterx'ention, 
m w nch 264 (21 4 pei cent) died, gax e as his belief that “of this gioup many that 


, ln tbls seues weie seen at the Bndy Uiological Institute, Johns 
1 Pm.o P- Baltimore, Man land 

” IWn’ J Surg > 3: 397 . 1938 

’Sarcrem Vo , Sl ) r K Clinics of X -Wi , 19: 1038, 1939 
‘Idem in J „ A M A , 115: S22, 1940 
s ok®, . J Ur , 01 , 53. 381, 1045 

‘ S^ n li rn u J « Sulg G ' nec A 0bst . 72: 573, 1941 
" an - R H J But J Uiol , 12: 161, 1940 
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died from hemorrhage might have been saved if timely operation had been per¬ 
formed.” 

2) Late complications, the sequelae of extravasation of blood and urine with 
subsequent infection, may arise. These include abscess formation," hydronephro- 
sis, p 3 r onephrosis, 8 calcified hematomas and cyst formation, 9 pyelonephritis and 
secondary hypertension, 10 calculosis (Lazarus 11 ivho cites one case and quotes 
reports of Hinton, Torres, Masnata, Sabrozes and Bonnes, Kendall, Dubner, 
Rosen, Dozsa, Stirling and Lands, Livermore, and Volkmann—stone formation 
ascribed to antecedent trauma), and diminution or complete loss of renal func¬ 
tion. 

3) L nassociatcd renal disease, 6, 12,13 underlying and contributing to the sj'mp- 
toms of kidney injury, may go unrecognized unless all diagnostic measures, 
including surgical exploration, are utilized. 

4) Patients ivho are treated nonsurgically often undergo a protracted con¬ 
valescence and remain “renal cripples” for weeks, months, or even years follow¬ 
ing their injuries. 8, 14 


classification 


Hinman, 15 Ritvo and Stearns, 16 Stirling and Lands, 17 and Prather ls have 
formulated classifications for renal injuries, based on clinical studies and experi¬ 
mental trauma in animals. While these are of value in retrospective analysis, 
the sum total of positive evidence gained b 3 r all diagnostic procedures, short of 
surgical exposure and visual examination of the kidne 3 r , is frequently too incon¬ 
clusive to provide so detailed an estimate of the degree of injuiy. We have found 
a simpler, more condensed classification to be of practical value in determining 
the indications for nonsurgical as opposed to surgical management. In the 
majorit 3 r of instances, a particular case will be found to fall into one of three 
definite categories: 1) minor injury (contusion); 2) major injuiy; 3) critical injur}'. 

Minor injuries. Anatomical^, such patients have suffered parenchymal damage 
without rupture of the capsule or extension of the defect into the pelvis or calyces. 
The}" do not usually exhibit shock unless there is more severe injuiy to other 
structures. Although hematuria ma 3 r be alarming at first, it subsides to micro¬ 
scopic proportions within 48 to 72 hours. Pain, tenderness and splinting on the 
affected side rrmy also be marked on first examination, but these s 3 mptoms, too, 
improve rapidly. Xo mass is palpable on plysical examination of the kidney 
region (although it must be emphasized that splinting ma 3 r conceal a mass of 
sizable proportions and that such a mass ma 3 '- be palpable only under general 


7 Turton, J. R. H.: Med. Press, 207: 36, 1942. 

* Robertson, J. P.: South. Med. J., 35: 1SI, 1942. 
s Colston, J. A. C. and Baker, \V. 3V.: Arch. Surg., 34: 09, 1937. 

10 Braasch, W. F. and Strom, G. W.: J. Urol., 50: 543, 1943. 
u Lazarus, J. A.: Urol. & Cutan. Rev., 43:529, 1939. 

12 Harrison, J. H.: Surg., Gynec. & Obst., 70: 93, 1940. 
in Jewett, H. J.: J. Urol., 43: 664, 1940. 

“ Stearns, D. B.: Mil. Surg., 86: 2S4, 1940. . R q lln j prs 

15 Hinman, Frank: Principles and Practice of Urology. Philadelphia. \\. B. 

is Ritvo^ Max and Stearns, D. B.: J.A.M.A., 109: 1101, 1937. 
n Stirling W. C. and Lands, A. M.: J. Urol., 37: 466, 1937. 
is Prather, G. C.: J.A.M.A., 114: 207, 1940. 
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or spinal anesthesia). Most important, excretoiy and retrograde pyelograms 
show that the pelvis and calyceal system are intact on the injured side; the dem¬ 
onstration of their integrity constitutes the greatest single criterion for placing 
injuries in the minor group. 

Major injuries. Retrospective analysis of the group of cases which have been 
designated as “major” kidney injuries has shown that the anatomic lesion con¬ 
sists of parenchymal damage and capsular rapture with, almost invariably, ex¬ 
tension of the disruption into the pelvis or calyces. While it is possible to achieve 
parenchymal damage and capsular rapture without perforation of the collecting 
system lay means of the application of gradually increasing degrees of trauma to 
the exposed kidneys of experimental animals , 16 clinical experience indicates that 
injury severe enough to cause extensive parenchymal and capsular damage will 
usually result in perforation of the collecting system as well. Thus, a palpable 
perirenal hematoma is commonly accompanied by evidence of urinary extrava¬ 
sation on retrograde pyelography, the co-existence of the lesions being vexified 
at operation by the presence of both blood and urine in the mass surrounding the 
injured kidney. 


Patients who have suffered a major kidney injury present a diagnostic prob¬ 
lem of marked proportions. Shock may or may not be present initially; its onset 
may be delayed for horn's, days or even weeks following the traumatic incident . 16 
lain and splinting are usually present on the affected side, but max' be obscured, 
at first examination, by symptoms and signs originating in trauma to other 
structures. Unlike minor renal injuries, however, the symptoms referable to the 
uijured kidney tend to persist and to increase in magnitude. Hematuria is vari- 
a 1 e and may be inversely proportional to the degree of injury. A perirenal mass 
uiax be palpable only under anesthesia although it may occupy the entire renal 
°»a. We wish to strongly emphasize that physical examination max' be entirely 
nu. ending in such cases. The use of the precise methods of diagnosis ax'ailable 
0 t e urologist will do much to clarify the situation. The demonstration of 
eK ^ a ' asa fi°n on urography places the case directly in the ’‘major” category. 

utica? injuries. Extension of the disrupting lesion into the xressels of the renal 
Pe ic e constitutes the anatomic justification for placing injuries in the “critical” 
( ? There is usually extensive pulpefaction of the renal capsule and paren- 
earU * 1 ’ !u ' reasin g mass in the exquisitely tender, splinted loin, along xvith 
gj P r( )found shock and other evidences of massive hemorrhage, furnish suf- 
llrf) n ^ Ullc al information to attest to the sexerity of the lesion. Excretory 
kidn^ ' * S va ^ lle c hieflv in determining the presence and adequacy of the 
shock'h° U K^ e un injured side; it may yield x-aluable information e\'en before 
Sarv 38 een thoroughly controlled. Retrograde pyelography is seldom neces- 


EEPORT OF CASES 

from 1930 0116 case ^ reil al injury were seen at the Brady Urological Institute 
to 1948. On the basis of the simplified classification which we liax*e 

andWood (1 fl le cas c s previously reported by Colston (6 cases), Jewett (1 case), 
1 a5e) ’ 1S gratefully acknowledged. 
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cited picviously, tlie following incidence in each of the three important cate¬ 
gories has been observed: 

Total number of cases 7 j 

Minor injuries 4 - (GG.2%) 

-Major injuries 23 (32 4%) 

Critical injuries 1 (1 4 %) 

Xo mortality attributable to the renal injury has been encountered in this 
series. 

-1. Minor injuries. The right kidney was injured in 25 instances, the left in 22. 
Gross hematuria was observed in 29 cases, microscopic in 18. The average period 
of hospitalization was S clays. 

I rography: Excretory urography showed normal renal outlines and good func¬ 
tion bilaterally in 25 (53.2 per cent) out of 47 cases. In 10 cases (21 per cent) 
excretory studies showed poor visualization or complete failure of excretion of 
the radio-opaque material; in these, retrograde studies of "the injured side yielded 
the important information that there was no extravasation of dye, i e., the pelvis 
and calyces were intact. X-ray studies were not made in 12 cases; inclusion of 
these in the category of minor injuries has been, of necessity, based on the ab¬ 
sence or rapid disappearance of symptoms. 

The fact that G cases (12.S per cent) were found to have severe, unassociated 
renal disease indicates that the pathologic kidney reacts to trauma to a degree 
out of proportion to the extent of the injury and constitutes a strong indication 
for thorough urologic investigation in every case encountered. The underlying 
lesions discovered were: 1) papillary carcinoma of renal pelvis; 2) “hyperne¬ 
phroma”; 3) unilateral fused kidneys; 4) congenital polycystic disease; 5) bi¬ 
lateral congenital hydronephrosis; G) unilateral congenital hydronephrosis. 

B. Major injuries. For purposes of analysis, the 23 cases of major injury to 
the kidney may be subdivided into 3 groups. 

Group 1 (9 cases, 39 per cent): Major injuries seen soon after the traumatic 
incident in whom surgery, not dictated by life-saving considerations, was car¬ 
ried out to prevent major sequelae or to preserve renal function. 

The average interval of time between injury and operation was 60 hours. In 
5 cases (55 per cent of group 1), the injured kidney 7 was repaired; 4 cases (45 pei 
cent) were nephrectomized. The average period of hospitalization (corrected m 
one instance for multiple injuries to other systems) was 19.1 days. 

Follow-up: Of the 5 instances in which early surgical repair of the kidney 7 "as 
carried out, 4 (80 per cent) exhibited no significant complications or sequelae 
attributable either to the injury 7 or to operation over postoperative periods 
ranging from 4 months to 8 years. X T o follow-up was obtained on the fifth case. 
Of the 4 nephrectomized patients, 2 have shown no sequelae, and it may 7 reason¬ 
ably be assumed that the third, in whom no follow-up was obtained, had no 
further trouble, since the kidney was removed. The fourth nephrectomized pa¬ 
tient (in whom carcinoma of the ureter was present at the time of surgery) 
died 2 years later of carcinomatosis. 

Group 2 (3 cases, 13 per cent): Major injuries seen immediately after the trau- 
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malic incident in which surgery, although indicated by our present criteria, was 
not carried out. 

The average period of hospitalization was 20 days. Inclusion in the category 
of major injuries is based on orographic evidence of extravasation in 2 cases; 
in the third, a perirenal mass developed during the period of hospitalization and 
urographic studies, carried out 4 months later, showed hydronephro-is and dis¬ 
tortion of the calyces. 


Table 1. Major injuries treated initially by iwnsurgical methods 
(Group 2 i Major Injuries Seen Immediate!} After Trauma (Follow-up) (3 cases > 
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t - ° °"~ U P- <J| die 2 patients who showed urographic evidence of extravasa- 
tliirrl ° nP T ^ a< ' n ° ' Ul t * lei symptoms; the second could not be contacted. The 
ha- h T " 10m ^-'dronephroris wa.- demonstrated 4 months following injury. 
15 ve-> K ’ <v - Kma ' pain in the region of his injured kidnev during the ensuing 
c \ r bUt 11 ha< not been incapacitating. 

p . ‘ ^ 'll cases. 4S per centj; Major injuries seen late after trauma, 
renal tr-uim”' t, 'o " ere &een from 21 days to 35 years following the initial 
sequelae which V ° ' ° 11 ^ a .' eS ' late Pllr gery "'as necessitated by incapacitating 
an reasonably be attributed to the original trauma. In the 3 
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icmaiiiing cases, surgery was either refused (1 case) or deferred, due to the 
asymptomatic status of non-functioning kidneys. 

Groups 2 and 3 are summarized in table 1. 

In considering the total of 14 patients with major injuiy who were treated 
by nonsurgical methods during the immediate post-injuiy period, it will be noted 
that 12 (S5.7 per cent) have developed renal disease of severe proportions on the 
injured side. In the remaining 2 cases, the exact functional status of the injured 
kidneys is not known. In the absence of symptoms, we have elected, for pur¬ 
poses of this report, to consider them as having healed satisfactorily, but the 
fact that 2 other cases, also asymptomatic, show nonfunctioning kidneys on 



Fig. 1. Excretory urogram. Critical injury of right kidney 

urography, casts some doubt on the validity of this assumption. In 8 of the 12 
cases with proven severe sequelae, late surgery has been necessitated b_y in¬ 
capacitating s.ymptoms. In the remaining 4 cases, the necessity for surgical inter¬ 
vention remains a potent possibility. 

C. Critical injuries. One case falls in this classification. 

An 11 3 r ear old white lay (T. K.), injured in a sledding accident, was brought 
to the hospital in severe shock on January 29, 1948. His voided urine was grossly 
bloodjr and contained clots. A tender mass occupied the entire upper right qua - 
rant and loin. Whole blood 2,000 cc and the utilization of other standard sup¬ 
portive measures were necessary before the degree of shock was lessened. An 
excretory urogram (fig. 1) performed while the patient was in upper shock le\e s, 
showed normal configuration and excellent function on the left side. 1 he ngi 
kidney outline could not be defined, and there was no evidence of function on 
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this side; the characteristic “ground glass” appearance of a fluid-containing mass 
was noted in this area. After vigorous supportive therapy for 24 hours, the pa¬ 
tient’s blood pressure had risen to normal levels and the pulse rate decreased 
to 100 beats per minute. After what we now consider to have been an unpar¬ 
donable delay of an additional 12 hours, the patient’s condition showed general 
deterioration: falling blood pressure, rising pulse and an increase in the size of 
the perirenal mass. Operation, carried out 36 hours after injury, revealed a large 
amount of old and fresh blood in the perirenal space and extending down along 
the ureter. Alarming fresh hemorrhage, initiated after a portion of the hematoma 
had been evacuated and originating in a tear extending into the renal pedicle, 
was controlled by thrusting the fingers beneath the kidney and grasping the 
pedicle. Pedicle clamps were then applied and the severely damaged kidney 
removed. Convalescence was uneventful, the patient being discharged on the 
eleventh postoperative day. 


DISCUSSION 

We have emphasized the fact that physical and laboratory examinations are 
often insufficient for accurate determination of the degree of kidney injury. 
Moreover, it has become increasingly apparent in this study that excretory 
utography, while extremely valuable in demonstrating the presence of a normally 
.auctioning kidney on the opposite side, is frequently unsatisfactory in delineat¬ 
ing the extent of injury on the affected side. Slight injury may result in complete 
suppression of function or in slight excretion of the radio-opaque material with 
(^appointing lack of definition of the pelvis and calyceal structures (10 out of 
0 cases nnnor injury studied by excretory urography in this series); con- 
leisey, prompt concentration of the dye may occur in a kidney which has sus- 

■anic considerable trauma. The latter situation is illustrated in the following 
case: 

L. T., a 9 year old colored boy, was struck in the left side in a sledding accident 
wurs before admission on February 1 , 1948. Severe initial pain in the left 
iena legion gradually subsided during the following 24 hours, as did a bout of 
emesis. Hematuria was not noted. On admission, the patient was cooperative, 
s k°wed no evidence of marked distress. Blood pressure was 110/70; 
- ' ^kere was tenderness and marked muscle guarding over the entire 

sho 3 omen > dank and loin; no masses were felt. Laboratory examination 
raph 6 S '® n '^ can ' J abnormality except microscopic hematuria. Excretory urog- 
Thel 1 f -j ’ ^ ° n ^nhssion and 2 days later showed a normal right kidney, 
crefet^ 4 f n6y ’ aPPou Sb its outline could not be made out satisfactorily, ex- 
fined- "if f- 0mpt!y ° n eac ^ occaR i° n - The upper major calyx was sharply de- 
pelvis C ° <f C 10n f ti 10 regions of the other major calyces and the renal 

the find' lG&&Sie ^' stort * on without evidence of extravasation; in other words, 
of a eXCI .' it0ry ur °g r aphy were in keeping with the clinical impression 

subsided wf n ® y “ 1 J 'ury. Appetite was good, pain and tenderness had largely 
however 110 ,. her evi dence of hematuria was noted on microscopic analysis; 
raphy w ’ as COntl “ ued to exhibit a low-grade fever. Retrograde urog- 

out on the fourth day of hospitalization. At this time, under 
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general anesthesia, a large perirenal mass was palpated. This finding was cor¬ 
roborated by x-ray evidence of ex'travasated dye (fig. 2, B) outlining a mass 
surrounding (he lower pole of the left kidney. Pseudomonas aeruginosa was cul¬ 
tured from material aspirated from the left ureter. 

At operation, .5 days after admission, approximately 300 cc bloody urine sur¬ 
rounded the left kidney, which showed a complete transverse rupture (fig. 3) 
with wide separation of the upper and lower segments. The lower half, bearing 
the pelvis and attached ureter, was completely ischemic except for a narrow 
margin having an attachment through a small shred of capsule to the renal 
pedicle. The upper half, attached to a normally pulsating pedicle, showed only 
a marginal area of ischemia in its lower portion. Nephrectomy was carried out. 



Fro. 2. .1, excretory urogram. Prompt excietion of diodrast by injured left kidney. B, 
retrograde pyelogram; extensive extravasation of radio-opaque material surrounding lo" e 
pote of left kidney. 


Convalescence was uneventful, and the patient was discharged on the sixteenth 
day of hospitalization. 

Comment: The apparent integrity of this kidney, based on the prompt appeal- 
ance and sharp delineation of dye excreted by the upper half of a completely 
transected kidney, resulted in a false sense of security and subjected the patient 
needlessly to the dangers of infection and secondary hemorrhage. Physical anc 
laboratory examinations sustained the illusion of minor injury. Earlier vetrogia 1 
investigation would have clearly indicated the need for surgical intervention 
and, while it is probable that the kidney would have been removed m any case, 
the period of hospitalization would have been materially shortened. 

In contrast with the preceding case, the following instance jnay be brief!} 
cited: It. H., a 13 year old colored boy, was admitted February 7, 194S, 4 hours 
after sustaining an injury to the left loin in a sledding accident. There was no 
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evidence of shock. Xo mass could be palpated in the tender, splinted left loin. 
Hematuria was microscopic. Excretory urograpliic studies were inconclusive. 
Retrograde pyelogi aphy, 17 hours after admission, showed extravasation of dye 
from the left upper calyx. At operation, 40 hours after injury, 250 cc liquid and 
clotted blood were lemoved from the perirenal space. The upper { of the kidney 
had been sheared off tranversely from the rest of that organ (fig. 4) and lay 
entirely free and without blood supply in the upper portion of the renal fossa. 
After lemoval of the separated fragment, the upper calyx was closed and the 
parenchymal defect repaired without nephrostomy drainage. Convalescence "as 
complicated only by mild pyrexia; the patient was discharged on the lltb day 



of hospitalization. Follow-up 4 months later revealed good function without 
r ortion in the repaired portion (approximately f of the previously injured 


^ omtnent; Physical and laboratory' examinations and excretory urography 
Ea 1 • ^ aCCUrate ^ assess the major nature of the renal injury in this case, 
ft. ,etro S ra de pyelography indicated the severity of the lesion and afforded 
e mte basis for proper therapy, i.e., operative intervention. 

uion suc ^ cases i* 1 "Inch the results of clinical investigation and excretory 
stud'^ '• are ' nc f etel ’ m ’ nate i " e believe that prompt utilization of retrograde 
e\nre« impt f lat ' ve ^ or intelligent management of the injuiy. Concern has been 
fore- C ,n [ e P as{ over the possibility of introducing infection and irritating 
c ma ena into the perirenal tissues by thi= procedure. If aseptic cystoscopic 
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technique is used, (he risk of infection is minimal and is further reduced by the 
concomitant administration of antibiotic and chemotherapeutic agents. Since, 
moreover, the evidence of extravasation, in our opinion, constitutes a positive 
indication for surgical exploration, the presence of the foreign material will be 
only transient; the fear of complications arising from this procedure is far out¬ 
weighed by the diagnostic value of the information that it affords. 

Renal injuries of the type which have been defined as “major” do not, in 
themselves, constitute an immediate tin eat to life. The extravasation of blood 
and urine is limited by the tamponading confines of the perirenal fascia; an 
equilibrium is usually reached beyond which further extiavasation occurs very 



left kidney 

.slowly or not at all. It has been the feeling of many competent and experienced 
urologists, conditioned by their reluctance to hazard definition of the extent 
of the injury by retrograde pyelography, that such cases weie best handled by 
expectancy until such time as the hand of the surgeon was forced by unfavorable 
developments. However, the accumulating evidence as to the high incidence 
and crippling effects of late complications, coupled with the increasing desiie 
to conserve renal tissue whenever possible, has given weight to the belief/' 

20, 2i, 22 23. 24 w hich the authors share, that early surgery is highly indicate . 


is Wood, A. H. J Urol., 37: 437, 1937 

20 Farman, F.. JAMA, 114: 210, 1940 

2 1 Lowslev, 0. S and Menning, J H • J. Urol , 45: 253, 1941. 

22 Campbell, M F • S Clin of N Amer , 21: 443, 1941. 

23 Kindali, L E.- Calif & West Med , 49: 115, 193S 

24 Kimbrough, J. C and Fuist, J N J Urol , 59: 80/, 194S 
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After the initial shock, if present, has been overcome by supportive measure^, 
a period of 4S to 72 hours usually ensues during which diagnostic and suigical 
procedures can be carried out without the mitigating influences of infection, 
secondary hemorrhage and general deterioration in the patient s condition. 
Proper surgical drainage, repair of parenchymal and collecting system lac¬ 
erations. removal of devitalized tissue, and, if indicated, nephrectomy, are 
measures which, if carried out during this favorable period, find their justification 
in shortened convalescence and prevention of immediate and late complications. 

Little controversy exists regarding either the nonsurgieal management of 
minor injuries or the emergency operative treatment of critical injuries. 


SUMMARY 

A study of 71 cases of renal trauma is presented. There wei'e no deaths. On 
the basis of the simplified classification described, the incidence in the various 
categories was: 1) minor injury. 47 eases (66.2 per cent): 2) major injury. 23 
cases (32.4 per cent): 3) critical injury, 1 case (1.4 per cent). 

Severe, unassoeiated renal disease was found in 6 cases (12.S per cent) in the 
group of minor injuries, stressing the necessity for thorough urological investi¬ 
gation in every renal injury encountered. Frequently, the decision as to proper 
therapy to be employed, based on accurate definition of the degree of injury, 
was reached only after retrograde studies had been done. 

The average periods of immediate hospitalization for major injuries treated 
surgically (19.1 days) and nonsurgieally (20 days) were approximately the same. 

*o complications or sequelae attributable to the trauma were found in 7 out 
0l '■ Patients with major injuries who were treated by early surgical intervention. 
The remaining 2 cases could not be contacted for follow-up studies. 

In contrast, of 14 cases with major injuries that were treated initially by 
mwisurgical means. 12 (S4.7 per cent) exhibited renal disease of severe propor- 
uons on the previously injured side. It must be emphasized that the extremely 
- incidence of major sequelae in this series does not necessarily represent 
1 e true incidence in all cases of major injury treated nonsurgieally, since 11 of 
t e 14 cases were seen at this clinic only because of their sequelae. However, it 
constitute a significant reminder that medical treatment may result in 
msjor sequelae in a not inconsiderable proportion of such cases. 


CONCLUSION'S 

Proper management of renal injuries is based on early and complete utiliza- 

on of all diagnostic facilities necessarv to accuratelv determine the extent of 
me injury. 

Earh operative intervention is indicated in all instances of major and critical 
injury. 

°' f ° rC ° on School. Portland 1. Ore. (C.V.H .): 1120 Q uarricr 

■nii i , ^ r 1 cslo ' >! I °- (D.R.G.) : Brady Uroloaical Institute , Johns Hopkins Hos- 
PKaL Baltimore -5, Md. (TT.TT..S.) 
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SPASM OF, AND ABSCESS FORMATION IN THE PSOAS MUSCLE 
CAUSED BY RENAL CALCULUS 

B. M. TORDOIR 

from St. Cantsius Hospital, Nijmegen, Netherlands 

Inflammatory processes of the psoas muscle may be divided as follows; 

A) Primary affections, eases in which the process is primarily located in the 
psoas muscle. Staphylococci, streptococci and pneumococci, present in the cir¬ 
culation, may cause psoitis. 

As more clinical entities, we mention the acute idiopathic psoitis in children, 
the tropical myositis of the psoas muscle and the parasitic type caused by 
echinococci. 

13) Secondary affections, cases in which the psoas muscle is involved secon¬ 
dary to neighboring processes. 

As examples of this group are known; appendicitis, diverticulitis of the sig¬ 
moid, suppuration of a hygroma of the serous sac enveloping the psoas muscle 
spondylitis (mostly of tuberculous origin), intestinal perforations, plcuritis, os- 
leomj'clitis of the os ileum, foreign bodies, suppuration of nematomas (e.g. in 
hemophilia) and of iliac lymphgJnnds. A few publications only are concerned 
with the nropoetic system causing a psoitis. Walters mentioned the association 
with double kidneys, Damm with perinephritis and Fernandex Bravo gave a 
description of a ease with suppurative psoitis as a complication of calculous 
pyonephrosis. Behrman expressed the view that his 4 cases probably originated 
in the nropoetic system; also does McKenna. 

As a typical example of such an origin we present the following case. 

An emaciated woman of 04 was admitted to our hospital because during 
recent months, she became increasingly unable to stretch her left thigh. Pre¬ 
viously she had suffered typical colicky attacks of pain in the left renal region 
Urinalysis at that time showed pits. These attacks had stopped a few weeks 
before her admission. 

On general examination we found a painful spot in the lower left abdomen. 
The thigh was in adduction and 70 degrees flexion. The hip joint itself urns noi- 
mal and not painful. Examination of the blood revealed a chronic myeloid leu¬ 
kemia. The lymph glands, liver and spleen were not enlarged. 

X~ray examination of the pelvis and hip joint was negative. As the cause o 
the contracted thigh was thought to be located somewhere in the psoas region 
an x-ray of the abdomen was made. A small round shadow was found at t re 
level of L-4 and just proximal to the sacro-iliac joint. At first this shadow was 
believed to he a calculus inside the ureter. Excretory urography showed no 
function of the left kidney. This was confirmed at cystoscopic exploration, t 
catheter was easily introduced in the left ureter. A retrograde pyelogram shone 
clearly the shadow lying outside the ureter. The temperature was at times svn 

febrile. . . 

The mild character of the chronic leukemia was no contraindication to ie 
necessary operative exploration, because the impending complete invalidism. 

Under ether anesthesia a typical curved lumbar incision was made. All t ia 
was left of the kidney w r as a small fibrous mass which, because of its perinep m !G 
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•Adhesions to neighboring formations, could not be removed without great risk. 
jt was however possible to dissect the indurated wall of the renal pelvis and the 
arteries aud veins to make sure that the whole mass was indeed the remainder 
of the left kidney. The ureter was easily freed and showed no signs of inflamma¬ 
tion. Its appearance was entirely normal. Palpation of the psoas mmole revealed 
a swelling of 3 cm., approximately 12 cm. distal to the kidney. Tins w as exactly 
the spot where on x-rav the shadow lrad been found. The edema and hv peiemia 
gave the immediate impression of the presence of an inflammatory process imide 
the muscle. Incision showed pus (microscopically B. coir). By digital examination 
a calculus, the size of the stone of a cherry, was found inside the abscess cavity, 
and subsequently removed. 

Its macroscopic appearance and chemical analysis (calcium oxalate) left no 
doubt as to its character of renal calculus. Moreover by probing the abscess 
cavity carefully, a tract inside the muscle was found leading in a proximal d’r 



rectum aud finally communicating with the renal pelvis (fig. 1). The incision 
'V'" enlarged and packed with gauze The wound was partially closed and trac¬ 
tion applied to the left leg for a period of 2 weeks. After the removal of the 
gauze pack, the sinus track closed. Sulfadiazine and penicillin were administered 
01 a P p dod of 3 weeks. The spasm disappeared gradually and the patient made 
■nr uneventful recovery. The leukemia was iinchanKed at the time the patient 
left the hospital. 


SUMMARY 

In this case nephrolithiasis was complicated bv perinephritis with subse¬ 
quent perforation of a calculus through the wall of the renal pelvis into the 
psoas muscle. The clinical picture at the time of admittance in the hospital was 
the one that results from a spasm of the psoas nnwele 
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SPONTANEOUS DISINTEGRATION OF STAGHORN CALCULUS 
DUE TO RECUMBENCY 

LOWRAIX E. McCREA and (by invitation) KRYDER E. VAN BUSK IRK, Mai QIC) 

USA 

!• row the Urolor/ic Section, Surgical Service, Valley Forge General Hospital 


The purposes of this study are to present a review of the accepted theories of 
renal lithiasis of recumbency and an unusual case of spontaneous disintegration 
of a staghorn calculus. In our search of the literature no case could be found on 
record that has shown the calculi to disintegrate and to be eliminated spon¬ 
taneously. It is in the patient with multiple injuries, entailing complications 
and long periods of traction which prevent earl}' ambulation, in which calculi 
develop. The cause of the formation of these calculi is not known or entirely 
understood. None of the many theories expounded fully explain the occurrence 
of these calculi. It is believed that early ambulation and the forcing of fluid 
have reduced the incidence of calculi of recumbency. 

Demineralization of the bones following trauma and immobilization is ap¬ 
parently followed, in some instances, by an increased calcium output in the 
urine. However, protracted bed rest for other conditions such as heart diseases, 
tuberculosis, etc., is seldom followed by calculus formation. These formations 
appear to occur more frequently in those persons who have been vigorous and 
active and are suddenly rendered completely inactive due to immobilization 
following bone injury» particularly to the long bones. Stasis of the urinary tract, 
regardless of its nature, undoubtedly plays an important role in some instances. 
It is questionable whether hyperparathyroidism, hyperthyroidism, or hyperpitu- 
itary disease can account for the sudden formation of calculi following trauma 
and immobilization. It is also questionable if any metabolic disturbance, not 
already evident, such as gout, cystinuria, oxaluria, and xanthuria would sud¬ 
denly become a factor due to a bone injury or immobilization. 

Vitamin A deficiency in experimental animals has been proved to be a defi¬ 
nite etiological factor in stone formation but conclusive evidence in man has 


yet to be demonstrated. 

Infection of the urinary tract apparently plays an important role in the symp¬ 
tomatology presented by these patients, however it is increasingly evident that 
renal calculi of recumbency may occur in a sterile urinary tract. The infection 
that occurs is a secondary manifestation, resulting from trauma of mucosa and 
stasis of urinary flow, which present an ideal medium for bacterial invasion. 

It becomes obvious that the causative factors productive of the calculi of 


recumbency are not known. Calcinuria is present in the majority of instances 
but not in every case. Here again the factors producing calcinuria are not undei- 
stood. It has been repeatedly demonstrated that the inorganic constituents of 


the blood are within normal limits. 


Read at annual meeting, Mid-Atlantic Section, American Urological Association, Hot 
Springs, Va., March 24, 1950. 
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It has been shown by numerous investigators that renal calculi following im¬ 
mobilization are composed of calcium phosphate in practically every instance. 

Calcium phosphate calculi, in contrast to other types of renal calculi, are 
rapidly growing, soft in consistency, and granular in architecture. It is recog¬ 
nized that these calculi are relatively symptornless. For this reason, these cal¬ 
culi may attain large dimensions and produce irreparable damage before tbeir 
presence is recognized. Flocks’ estimated that 5 to 15 per cent of all patients, 
immobilized for fracture with injuries to the extremities, develop renal calculi. 
However, in instances of paralytic vesical dysfunction, phosphatic vesical calculi 
occur in the majority of instances. Just what relationship exists between the 
occurrence of vesical calculi and renal calculi cannot be explained. This marked 
increase could be explained possibly on the basis of infection and stasis. Tully 
and Hawes 2 estimate the incidence of calculi in recumbency to be 0.6 per cent 
of all orthopedic patients treated. 

It has been shown by various investigations that the time of appearance of 
renal calculi varies considerably. T 11 II 3 ' and Hawes estimate the time of appear¬ 
ance to be 5 weeks to 33 weeks. This series of cases was in a temperate climate. 
Leadbetter and Engsten 3 estimate 8 days to 24 weeks. This series of cases was 
in a tropical climate and were possibly of a more acute nature. This wide variance 
of time of occurrence of symptoms cannot be explained but it is possible that 
climate may plaj' a role. The incidence of bilateral or unilateral involvement 
varies in a similar manner. Tully and Hawes report bilateral involvement in 
27 per cent of their cases, while Leadbetter and Engster report 57 per cent 
bilateral involvement. In contrast Priestley and Dunn , 4 in a survey of 382 pa¬ 
tients noth branched renal calculi not due to recumbency, report an incidence 
of 118 patients or 38.7 per cent bilateral involvement. 

SYMPTOMATOLOGY 

4 he usual symptoms presented by these patients are hematuria, either gross 
or microscopic, and pyuria, which may or may not become era dent. The passage 
of small calculi spontaneously and the usual signs and symptoms which occur 
in ordinary calculus disease, such as pain at the costovertebral angle or radiating 
along the course of the ureter, or reflex pain to thigh and genitals, may be present. 
- lanj patients, however present no subjective symptoms. Diagnosis of their 
condition is made by both plain film and excretory urogram. These studies 
are alwajs done in those patients who present abnormal urine findings or in 
ivhom subjective symptoms become evident. 


CASE REPORT 


W. R., a 24 year old white man, was admitted April 15, 1949, ten days follow- 
ig a motoicrc e accident in which he sustained a severe cerebral concussion, 
compound fracture of middle left femur and simple fracture of right humerus 
i £ lo , cks ' R - H -: J- Io "a M. Soc., 35:331 1945 

26: 444, 1946. 

' Pnestlcy, 3.T. and Dunnf J j.%£ 
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with associated radial nerve injury. On admission the urinalysis showed no ab¬ 
normal elements. Orthopedic immobilization was instituted. On June 6, 1949, 
urinalysis showed the appearance of a few red cells. On July 3, patient developed 
gross hematuria (fig. 1, .1). Excretory urography, July 8, 1949, revealed a stag¬ 
horn calculus on the left with multiple calculi in the left ureter and a partial 
staghorn on the right, with no marked evidence of obstruction to the dye bi¬ 
laterally (fig. 1, B). I he patient was ambulated with a brace on August 1, 1949 
and 3 days later refracturcd the femur. He was again immobilized for a period 
of 3 weeks. Repeated urinalyses on August 2 through September 5 were negative. 



Fig. 1. A, showing bilateral renal calculi; on left, large staghorn formation. B, excietorj 
urogram, 25 minute film, show ing no impairment of renal function am! minimal obstiuctio 
of left. 


On September 1 the paHent war out of bed. He wa> apparently well until 'Sep¬ 
tember 10 when he noticed “sand” in his urine. On September 20, 1949, excre¬ 
tory urography revealed absence of calculi in the right and left renal areas (fig- 
2). A large, smooth shadow of increased density was noted in the left ktvei 
ureter (4 by U cm.). The right kidney functioned normally. There was no func¬ 
tion on the left. An attempt to catheterize the left ureter past the opaque shadow 
was unsuccessful. An extraperitoneal lower left ureterotomy' was done. Myda 
small calculi were removed from the lower portion of a markedly thickened an 
dilated ureter. The ureter was intubated and a roentgenogram, immediate j 
following surgery did not re\ eal any opaque shadow. The patient made an un 
eventful recovery. Urinalysis done 6 weeks following surgery was complete} 
normal. 
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GENERAL MEASURES OF MANAGEMENT 

A high fluid intake should be maintained. It is considered, in temperate cli¬ 
mates, that an oral intake in excess of 3000 cc is adequate. The diet should be 
maintained in a well balanced ratio. The use of vitamins has been suggested 
but their efficacy has not been established. Eradication of urinary tract infection 
by the use of antibiotics or chemotherapy should be done. ^Manipulation and 
instrumentation of the urogenital tract is to be avoided unless specifically in¬ 
dicated. Any young individual, who requires immobilization for a prolonged 



» trauma should be subjected to complete roentgenographic studv 
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Without tlie presence of obstruction and infection, the use of estrogens and 
aluminum hydroxide, as suggested by Shorr, 6 may be tried. The theory behind 
this treatment is that the estrogens increase the citric acid output which en¬ 
hances calcium solubility. The aluminum hydroxide gels absorb phosphates from 
the intestinal tract. Shorr demonstrated that infection oxidizes citric acid thereby 
reducing the effect of the estrogens. 

Cordonnier and Talbot 6 suggest the use of sodium acid phosphate as a means 
of reducing the excretion of urinary calcium. Cordonnier also has suggested in¬ 
termittent irrigation of the renal pelvis by ureteral catheterization with solution 
G, an acidifying solution. 

With obstruction, open operation is the only suggested therapy. 

SUMMARY 

Calcium phosphate renal lithiasis has been shown to occur frequently. 

Calcium phosphate renal lithiasis produces few or no subjective symptoms 
even though extensive irreparable damage is not uncommon. 

Early diagnosis is imperative and is usually made visually by urologic and 
roentgenographic examination. 

Calcium phosphate stones may disintegrate and pass spontaneously as demon¬ 
strated by the case report. No previous report could be found of such disin¬ 
tegration. 

Although various measures have been suggested for the treatment of renal 
calculi without obstruction, open surgery is the on by procedure suggested foi 
the treatment of calculi with obstruction. 

1930 Chestnut St., Philadelphia 3, Pa. 

« Shorr, E.: J. Urol., 53: 507, 19-15. 

6 Cordonnier, J. J. and Talbot, B. S.: J. Mo. Med. Assoc., 44: 179, 194/. 
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ACUTE RENAL INSUFFICIENCY AND THE ROLE OF POTASSIUM 
WITH TREATMENT BY INTESTINAL LAYAGE 


ROBERT A. KELLEY axd LUCIUS D. HILL, III 

From the Departments of Urology and Surgery and Gynecology, L mversily of I irgima 
Hospital, Charlottesville, Fa. 


The clinical condition known as “uremia” has long been considered to be a 
syndrome resulting mainly from the retention of waste products of nitrogen 
metabolism. Renal insufficiency by modern definition denotes the failure of the 
kidney to maintain the chemical equilibrium of various substances within the 
plasma and other fluid compartments of the body. It is more complex than the 
failure to excrete any single substance such as nitrogenous waste products which 
are normally removed from the body only by the functioning kidney. 1 Modern 
knowledge has demonstrated water and electrolyte inbalance as one of the most 
important factors in the production of this clinical state. It must be emphasized 
that water, nitrogen, sodium or other electrolytes may be affected singly or in 
multiple combinations depending upon the type of renal disorder. Failure due 
to intrinsic renal disease produces changes in the composition of the body fluids 
which are ultimately reflected in disturbed metabolism and function of the body 
cells. On the other hand, it should be stressed that functional renal disorder’s 
and insufficiency are in turn produced by extrarenal factors such as primary 
changes in the components of the tissue fluids, electrolyte loss or retention, and 
other profound chemical disturbances, in addition to heart failure, shock, and 
dehydration. 1 

The occurrence of lryperpotassemia with potassium intoxication in the type 
of acute renal insufficiency accompanied by anuria or severe oliguria was thought, 
m the past to occur only on rare occasions. 3 - 4 - 3 A few cases of potassium intoxi¬ 
cation associated with chronic renal insufficiency have been reported 6,7 but in 
general the occurrence of potassium retention and subsequent intoxication with 
unnary suppression has never been appreciated as the serious medical emer- 
genc.r or problem that it represents. During the last war studies of deaths in 
patients developing acute anuria from renal tubular necrosis following muscle 
crush indicated that many sudden deaths were due to cardiac arrest as a result 
0 J'Perpotassemia. 3 Indeed, a recent report noted that 50 per cent of 26 patients 
with chronic renal insufficiency had some degree of hyperpotassemia. 9 It is likely 


m\uY '■ 11 ° r - r. e a . u thors were awarded first prize for original research by the Com- 
brnlnir;^ yCientifac Exhibits for an exhibit on this subject at the annual meeting, American 
'-^logical Association, May 29-June 1, 1950. 

: W- R ' ?? d iIason > M. F.: Medicine, 16:1-44, 1937. 

= Knutson, R. C.: J.A.M.A., 134: 441-446, 1947. 

< M : J - Kiol. Chem., 62: 245-25S, 1924. 

s Mve« v n ‘V'T/ J d cobs ’ H- R-: J. Lab. & Clin. Med., 19 : 633-644, 1934. 

i vY ro “- H - M. and Short, J. J..- J. Biol. Chem., 48: S3, 1921. 
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that electrolyte studies in the uremic patient in the future will reveal that potas¬ 
sium disturbances occur more frequently than believed in the past. 

With modern knowledge of normal potassium metabolism various methods 
have been utilized in an attempt to control hyperpotassemia. It is well known 
that the kidney does not exert as much selective control over the maintenance 
of normal plasma potassium as it does over sodium which may be more selec¬ 
tively conserved or excreted in various pathologic renal conditions. 10 Potassium 
is the main cation within the cell and the largest portion is in combination with 
protein. Only approximately 25 per cent is in such an ionized state that it is 
available to pass back and forth across the cell membrane into the extracellular 
fluid. 11 Potassium concentration in the serum rarely varies to such an extent 
that scrum osmotic pressures are disturbed as may' occur with sodium. This is 
because potassium forms a relatively small percentage of the total circulating 
plasma cations (3.4 per cent). In conditions in which the renal secretion of potas¬ 
sium is blocked or greatly retarded as in acute anuria, the individual body cell 
tends to retain potassium so that hyperpotasseraia does not readily occur in a 
majority of cases with renal insufficiency. When it is present a crisis of major 
importance is at hand. 

In any treatment of acute renal insufficiency the potassium factor must be 
fully considered and it is obvious that a diet devoid of this electrolyte is first 
in order. Many foods, especially proteins and even fruit juices, contain potassium. 
The reduction of cell metabolism by diet and restricted muscular activity de¬ 
creases protein catabolism and thus tends to augment the controlling intracellu¬ 
lar potassium mechanism, a process which is reflected in a lowered serum potas¬ 
sium. Potassium anabolism within the cell also may be promoted by the admin¬ 
istration of glucose and insulin which is protein saving. 11 The sparing of protein 
allows the cell protein to retain or bind more potassium with less tendency to 
hyperpotassemia such as readjustment, of other electrolytes, especially sodium,' 
and the administration of calcium which is believed to counteract the toxic ef¬ 
fects of potassium on the cellular physiology of myoneural junctions particularly 
those comprising the conduction system in the heart. 13 The basic difficulty wit 1 
these procedures in an attempt to control elevated potassium blood levels is that 
they do not remove this electrolyte from the body once its high plasma con¬ 
centration becomes a menace to cardiac function. The intestinal tract must- 
be considered as a potential site favorable for potassium extraction. 

It is known that under normal conditions four times the total plasma content 
of potassium is secreted into the gastro-intestinal tract each 24 hours, divided as 
follows: 14 stomach—approximately 23 mEq in 2500 cc volume; saliva 38 mEq 
in 1500 cc volume; bile—2.5 mEq in 500 cc volume; pancreatic secretion 3.-, 
mEq in 700 cc volume; and intestine—13.5 mEq in 3000 cc of secretion. There 
is thus an average total of 70 mEq in the 8200 cc of fluid secreted bj r various 


10 Peters, J. P.: Bull. X. V. Academy Med., 25: “19-763, 1949. 
u Martin, H. E., Wertman, M., Westover, L., Simonsen, D. G. and Mehl, J 
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portions of the intestinal tract in a day. 15 - 16 Almost all of tliis secreted potassium 
along with various other electrolytes and unknown substances are resorbed in 
the lower intestine. Interruption of this cycle of reabsorption seems a promising 
approach to the removal of potassium from the body in instances of hyperpo- 
tassemia with impending intoxication. 

The potential effectiveness of lavage of the intestinal tract in an effort to 
remove potassium was first considered and tried in a few patients in acute uremia 
by Hicks. 17 Several workers in the past have reported the successful use of lavage 
tubes of various types in different portions of the gastro-intestinal tract to re¬ 
move only urea and possibly other nonprotein nitrogenous products in renal 
insufficiency. 17,13,19, - 0,21 • — They demonstrated that it was possible in the ma¬ 
jority of patients to irrigate the intestinal lumen with large volumes of fluid 
which were sufficient to remove appreciable urea. These results established the 
effectiveness of this method only as far as the use of large quantities of fluid 
and the extraction of urea were concerned, but the potassium and possible other 
electrolyte imbalances have been overlooked even in the reports on the use of 
the artificial kidney. 

As a result of the promising report by Hicks in his first few cases of potassium 
intoxication, we undertook a systematic study of the effectiveness of lavage of 
the intestinal tract in the dog with the hope that it would be established as a 
relatively simple and efficient way to effect normal potassium balance in those 
instances of acute renal insufficiency complicated by hyperpotassemia. Two 
problems are involved in such an approach. The first is the development of an 
irrigating fluid which will remove a maximum amount of potassium and nitro¬ 
genous products with a minimum of disturbance to electrolyte, fluid and osmotic 
conditions within the circulating plasma and extracellular fluids. The second 
problem is evaluation of the relative efficiency of various sections of the gastro¬ 
intestinal tract which might serve as an excretory membrane to adjust any 
e ectrolyte imbalance, particularlv that of potassium, in the absence of kidnev 
function. 


EXPERIMENTAL PROCEDURES 


ogo anesthetized with nembutal were employed in these experiments. The 
experiments were first carried out in normal dogs in which it was assumed that 
5 * e . In *estinal secretions were normal. After establishing values in the normal, a 
eric* of experiments reported herein were designed as experiments in acutely 
urernu> animals. Uremia was produced by bilateral ligation of the ureters or 
ex 3 " 0 ' 3 ne f^ lrec ^ om >’- The uremic dogs refused food, thus being deprived of 
■ o^enous potassium. The intracellular metabolic mechanisms under these eir- 
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cumstances tend to regulate the plasma potassium concentration so that dogs 
in such states do not readily develop hyperpotassemia. In order that the poten¬ 
tiality of extracting potassium from plasma through the intestinal lumen might 
be explored in a state somewhat analogous to acute uremia in man, a condition 
of temporaiy hyperpotassemia was produced by the intravenous administration 
of potassium chloride preliminary to intestinal lavage. Potassium determinations 
on the plasma in these experiments as well as upon the perfusate solutions were 
carried out by means of the flame photometer using the internal lithium stand¬ 
ard method. 

The problem of devising a solution for intestinal lavage involves consideration 
of the electrolyte content of the normal plasma, and the electrolyte content of 
the secretion within the bowel. In the use of the artificial kidney a fluid has been 
used on the opposite side of a cellophane membrane from the blood which ap¬ 
proximates plasma as far as osmotic pressure and the total cation and anion 
content are concerned. In reported experiments with the artificial kidnej' this 
fluid was devised simply to remove urea and possibly other nitrogenous products 
from the blood without disturbing the electrolyte equilibrium. Urea diffuses 
easily from the blood plasma into body cells, through cellophane and into the 
intestinal lumen. It apparently comes to equilibrium with the intestinal secre¬ 
tions or any fluids which are within the bowel lumen and presents no problem 
of extraction by any method. 

It is necessary to use a solution which selectively extracts the desired sub¬ 
stances to be eliminated and does not disturb or remove other electrolytes in the 
blood plasma. In the use of a cellophane dialyzer in the artificial kidney one is 
actually utilizing a filter which acts similar to Bowman’s membrane in the 
glomerulus. In lavage of the intestinal tract one is dealing more with tissue 
which acts somewhat similar to the tubules of the nephron. It is not a simple 
semipermeable membrane through which various cations and anions diffuse but 
is lined by specialized cells which have selective function as regards absorption 
and secretion of various electrolytes and other substances. For an example, glu¬ 
cose does not diffuse readily across this membrane but must be phosphoralated 
before it enters the plasma from the bowel. The actual mechanism whereby 
electrolytes appear in the intestinal secretion is obscure. 

The concentrations of various electrolytes vary in different levels of the bowel. 
For example, the secretions of the jejunum contain 111 mEq of sodium compared 
to 142 mEq of sodium in the plasma (table 1). The potassium and chloride of 
the jejunum are approximately equal to that of the plasma. Of the secretions 
of various portions of the intestinal tract, those of the jejunum simulate moie 
closely the blood plasma than any other portion (table 2) and for this reason it 
would seem that the jejunum would be more ideal for effective lavage in an 
attempt to restore electrolyte balance. 

Table 3 shows the composition of the solution used in these experiments. 1 
can be noted (table 1) that the ionic equivalents of the perfusate solution is 
designed to be somewhat similar to the normal blood plasma and the conteii^ 
of the jejunum with the exception of the absence of potassium. In this vaj 
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potassium should be extracted with the least disturbance of electrolyte equilib¬ 
rium or fluid balance. The glucose content which is 2000 mg. per cent compared 
to the 100 mg. per cent in the blood makes the solution hypertonic so that any 
fluid exchange should be away from the plasma, a deficit which can promptly 
be replaced. Although we did not carry out freezing point determinations, the 
solution employed must closely approximate the osmotic pressure of the plasma 
and the jejunal secretion. Evidence of this is obtained from these experiments 


Table 1 . Tonic equivalents 



PLASMA j 

JEJUNUM 

PERFUSATE SOL 

Na 

142 mEq 

111 mEq 

142 mEq 

K 1 

5 mEq 

4 6 mEq 

0 

Cl j 

103 mEq 

104 mEq 

105 mEq 

Ca 

5 mEq 


5 mEq 

Glucose 

100 mg. % 

1 

2000 mg. % 


Table 2. Acid base content of portions of G. I. tract ( Peters ) 


Fundus 
Pylorus 
Hepatic bile 
Pancreas 
Duodenum 


TOTAL BASE 

) 

Cl 

| HCOj 

40 1 

160 


188 

142 


182 

90 

45 

168 

115 

45 

177 1 

120 

t 


PLASMA 




T \ble 3. Composition of perfusate solution 


MaCl 

XaHCO, 

Da Gluconate 
Glucose 


6 gm. per liter 
3 gm. per liter 
. 1 gm per liter 
20 gm. per liter 


ecause t\e volume of recovered perfusate both in animals and in man was 
pproximateh the same as that injected. Neither the animal nor the patient 
tioiM -° r ° S ^ s '^ n ^ lcau ^ fluid, electrolytes, or body weight. The perfusate solu- 
ta P "ater for use both in these experiments and in patients 
“ thcre 13 no necessity for sterility. 


METHODS 

caviU- 7 °" WC/ -' ^ ' N ' orm; fl fl°S : A midline incision was made into the peritoneal 
exposing the stomach. The pylorus was temporarily occluded by an en- 
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circling rubber band and a Miller-Abbott tube then passed into the stomach. 
The interior of the stomach was lavaged with a Murphy drip using 3800 cc of 
the perfusate solution (table 3) over a 7 hour period. 

(b) Dog in acute renal insufficiency and hyperpotassemia: Previous to lavage 
carried out as in the stomach of the normal dog, the ureters were ligated and 
divided and 4. mEq of potassium (as KC1) injected intravenously. 

2. Duodenum, (a) Normal dog: The duodenum was exposed through an upper 
abdominal incision and a rubber band was placed around the terminal portion. 
A Miller-Abbott tube was passed through the esophagus and stomach well down 
into the duodenum. The duodenal lumen was lavaged with a Murphy drip using 
3800 cc of perfusate solution over a 7 hour period. 

(b) Dog in acute renal insufficiency and hy r perpotassemia: Before perfusion 
of the duodenum, as in the normal dog, the ureters were ligated and divided 
and 4. mEq of potassium (as IvCl) were injected intravenously in order to pro¬ 
duce acute hyperpotassemia. 

3. Jejunum, (a) Normal dog: In this experiment the jejunum was exposed 
through an abdominal incision and the duodeno-jejunal junction obstructed by 
a rubber band. A catheter was inserted into the proximal jejunum just distal to 
the rubber band by means of a Witzel jejunostomy. The jejunum was occluded 
2b feet from this afferent catheter while a second efferent catheter was inserted 
into the lumen through another jejunostomy at a point 2b feet distal to the first. 
The lumen of the jejunum between these two catheters was lavaged with a 
Murphy drip using 3800 cc of the perfusate solution over a 7 hour period. 

(b) Dog in acute renal insufficiency" and hy r perpotassemia: In these experi¬ 
ments the ureters were ligated and divided and the jejunum was perfused under 
the same experimental conditions as in the normal dog. Four mEq of potassium 
(as KC1) were next injected intravenously". 

RESULTS 

For purposes of simplification a single ty r pical example of the results in each 
standard group is reported here as an illustration of the general results obtained. 
Additional individual experiments under identical conditions are not reported 
but revealed essentially" the same results. In some further experiments uranium 
was employed to produce renal insufficiency" and the amount of perfusate and 
duration of lavage were varied. These also ydelded data consistent with the 
individual examples to be presented in detail. A total of 46 experiments weie 
performed, irregularly" divided among the standard and modified methods. 

1. Stomach, (a) Normal dog: Results following lavage in a typical case of a 
stomach of a normal dog is shown in figure 1, A. It can be seen that the pie- 
perfusion total of plasma potassium in this dog was approximately 2.8 mEq. 
This figure of 2.8 total mEq was calculated on the assumption that 5 per ecu ■ 
of the total weight of the dog consisted of plasma, inasmuch as it did not seem 
necessary to us to carry out blood volume determinations for experiments o 
this type. After lavage of the stomach, it can be noted that only .lo6 mEq U 
mg.) of potassium were extracted. The post-extraction total plasma potassium 
content was essentially unchanged. The results in this case of a normal dog no 
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DOG # 299 

Perfusron of Stomach of Normal Dog with 3800cc P" Sol 
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A 


DO 0 4* 344 

Per'us.on o' Duodenum of 'Normal" Dog with 3800cc of V Sol 
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o i 

| 
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t 

c 

O 60 - 1 5 
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80H 


PfrfuSion Time 7 hrS 


Totol r»E<» l 235 
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I 2 3 4 

K* eifrocfed/liter of perfusion 


B 


DOG # 372 

Perfusion of Duodenum with*3800cc ”P" Sol offer Ligating Both Ureters 
ond Injecting 300mg Kcl IV 



Pre-perfusion Injected Extracted Posl-perfusion K 4 extracted/liter of perfusion 

Fig. 2. A, illustrates results following iavage of a duodenum of a normal dog with 3800 
cc of perfusate solution over a 7 hour period. A total of 1.20 mEq of potassium was ex¬ 
tracted. Right section of A short’s total accumulative amount and amount in mg. extracted 
per liter of perfusate. B, illustrates an experiment with lavage of duodenum with 3800 cc 
of perfusate over a 7 hour period immediately following ligation of both ureters. An intra¬ 
venous injection of 4 mEq of potassium (300 mg. KCI) was given prior to iavage. Daring 
lavage 2.7 mEq of potassium was extracted. 






DOG # 376 

Perfusion of Jejunum of 'Normal* Dog with 3800cc P Sol 

7 | — 

f Perfusion Time 7hrs 


1 I20 R3 0 


60*| Totcl n£g I 31 

If Total ng (accumulative) # 


ng per l.OOOCc 


Plasna K* K* Plasma K* \Zi 

Pre*perfusioo Eitrccted Posf-perfusion jC*>*troct«d/lite r of perfusion 


DOG ** 29& 

Perfusign of Jejunum vnth3 8L*P* Sol offer Ligating Both Ureters 
and Injecting 300mg Kcl I V 


t» rBDr-Ea 


•' 2C0 L, 

* r- s 


tf* 

' ' * K ~ » 
p ^ e r * r'/errej £*trczlets P&5t-perfus»c»* K* extracted/liter cf ptrivac’i 

of periucntp’ illustrates results following lavage of jejunum of a normal dog with 3SOO c-c 
content n S ? U l- on orer a ~ hour period. It can be noted that the preperfusion plasma 
potassium asS j <un "? s approximately 2.04 mEq. During lavage process 1.31 mEq of 
rightsectionof i r3CtC i V * t * 1 rec l uc i'°n in plasma potassium content to 1.76. As noted in 
results followin' i? to * a °f !-V ra Eq accumulated in perfusate was removed. B, illustrates 
followinc ceo: " i f- i u num over 7 hours with 3S9D cc of perfusate immediatelv 

During lavace a”* , tt o reters and the injection of 4 mEq (300 mgm. KC1 ) of potassium, 
•'■eeurnui-itivr. U>1 ' ! °* 3.30 mEq of potassium was extracted. Right section of B shows 
mount extracted as well as amount per liter of perfusate. 
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figures as well as the total amount accumulating during the perfusion period. 
Fuilhei experiments exactly similar to this revealed essentially the same data 
as that shown in figure l, A. 

(b) Dog with acute renal insufficiency and hypeipofassemia: In the hj’per- 
potassemic animal lavage of the stomach extracted 1.54 mEq of potassium 
(fig. 1, B). 1 he pre-perfusion and pre-injection total plasma content was 1.3 
mEq and following lavage it was 1.2 mEq. Compare this 1.54 mEq to the .156 
mEq of potassium extracted from the stomach of the normal dog. 

2. Duodenum, (a) Normal dog: After lavage, it can be noted in figure 2, A 
that approximately 1.20 mEq (47 mg.) of potassium was extracted. The pre¬ 
perfusion total potassium content of the plasma was approximately 2.5 mEq 
but after extraction it was reduced to 2.2 mEq. Reduction in plasma levels are 
not significant because of the cellular storage and release mechanism. Results 
in this experiment when perfusion is performed under similar experimental con¬ 
ditions indicate that the duodenum is more efficient than the stomach for re¬ 
moval of potassium. 

(b) Dog with acute renal insufficiency and hyperpotassemia: The pre-perfusion 
total potassium content of the plasma was .S mEq (fig. 2, B). (This dog only 
weighed 5 kg.) A total of 2,70 mEq of potassium was extracted in the perfusate. 
Compare the 2.70 mEq of potassium extracted in this experiment in which there 
was acute renal insufficiency and hy'pcrpotassemia with only 1.20 mEq extracted 
from the duodenum of a normal dog above under similar experimental conditions. 
Such difference indicates the accentuation of potassium extraction by lavage 
when hyperpot assemia is present. 

3. Jejunum, (a) Normal dog: Following lavage of a normal jejunum 1.31 
mEq of potassium were removed (fig. 3, .4). There was a reduction in total 
plasma potassium content from 2.04 to 1.76 mEq following this extraction. 

(b) Dog with acute uremia and hyperpotassemia: It can be noted in figure 3, B 
that the pre-perfusion total plasma content was approximately 1.8 mEq. Follow¬ 
ing this determination 4 mEq of potassium (as KC1) was injected intravenously 
following ligation of the ureters. A total of 3.30 mEq of potassium was extracted. 
Compare this with only 1.31 mEq extracted from the normal jejunum as de¬ 
picted in figure 3, A. 

DISCUSSION 

It is evident from the data in these experiments that the electrolyte potassium 
is easily extracted from the intestinal lumen of the dog by 7 lavage. In the data 
mentioned previously', we stated that the normal human stomach secreted 22.5 
mEq of potassium in 24 hours compared to only'- 13.5 mEq for the small inles- 
tine. Added to this 22.5 mEq in the stomach is 2.5 mEq in the bile and 3.22 
mEq in the pancreatic secretion in 24 hours, making a total above the ligament 
of Treitz, except for that secreted in the saliva, of 28.22 mEq as compared to 
the 13.5 mEq secreted in 24 hours for the remainder of the intestinal tract. 
From this, one would expect the stomach and duodenum to be far more efficient 
than any r other section of the intestinal tract. In our results in the dog and un¬ 
published data of lavage in man we found the stomach and duodenum relath ey 
inefficient. When the mucous membrane of the stomach and nnnflnniim come m 
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contact with the perfusate solution the cells of these organs do not act as a 
dialyzing or secreting membrane for potassium as readily as do those of the 
jejunum. One might conclude that the cells of the jejunum have more inherent 
capacity to secrete potassium into a slightly hypertonic and essentially isosmotic 
perfusate or else that they act as a better dialyzing membrane. This certainly 
seems to be the case as regards the jejunum in the dog. and our experiments in 
man confirm fills finding. The efficiency of the stomach, duodenum and jejunum 
increases greatly in that order. 

The data here also clearly indicate that potassium comes across the membrane 
of stomach, duodenum and jejunum more readily when there is an excess in the 
plasma and extracellular fluids. A comparison of lavage of the normal jejunum 
with that of the jejunum in an animal with hyperpotassemia (fig. 3) shows that 
it was possible to extract about three times the amount of potassium when total 
renal insufficiency and hyperpotassemia were present. The latter state somewhat 
simulates that which occurs in patients with acute anuria or severe oliguira and 
especially in those patients in whom the potassium intake has not been deleted 
in the diet following the renal injury. 

The above experiments involving the stomach, duodenum and jejunum clearly 
indicate the ease and feasibility of extracting potassium from the jejunal portion 
of the gastrointestinal tract in the clog, but it should be emphasized that the 
results of experiments in animals cannot always be completely translated into 
the physiology of man. However, the data obtained here tend to substantiate 
the feasibility of controlling hyperpotassemia and intoxication by intestinal 
lavage. 


REMOVAL OF UREA BY LAVAGE 


fhere has been no difficulty in the past in extracting urea from the plasma by 
aiage of the stomach, pleura, or peritoneum, or by the artificial kidney. Lavage 
? tbe intestinal tract in both animals and man has confirmed the ease of extract¬ 
ing uiea. 1, >■ is -a p rea jj nonelectrolytic and diffuses across membranes and 
bocl . v cells with ease. Approximately •§■ to I of the urea in the glomerular 
trate diffuses back across the cells of the tubules into the blood plasma so that 
't i-' not cleared completely even by the kidney. It can be noted that the per¬ 
il ate solution (table 3) used in these experiments contained no urea. Urea will 
•ifcumulate in solutions present in the intestinal tract where an equilibrium is 
oon established with the plasma concentration. There is no evidence that it 
n ’ tc '' ' n an y way to the condition known as uremia. It has been well estab- 
i 11Kt ureaa nontoxic substance; Gamble has stated that it is fortuitous 
ne phritics that the blood urea is elevated because, in such patients 
allow—'p !l rp ^ ucl ' on glomerular filtration, the elevated blood concentration 
with * Mlb ;' tanre 1° P as s more readily into the filtrate and out the kidney 
>' hann] K - e ® c ' enc '~ an d less cellular work. Intravenous injection of urea in man 


'lie 1 K k ota S' mm extraction procedures outlined in these experiments, 
depict ') ' ' e " as ana lyzed for the content of urea in all instances. Figure 4 
/ 10 e ''^ nlc *’ on °1" urea i" nine of the experiments. These results shown in 
were all in experiments in which the jejunum was used during the ex- 
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ti act ion of potassium. They were all approximately over a seven hour period 
in which varying amounts of the perfusate solution were used. The maximum 
amount of urea extracted during any perfusion was 6.4 gm. urea. This is at the 
rate of 22.14 gm. in 24 horn’s. Extracting urea by lavage of either intestinal 
tract or peritoneum is relatively simple and a fall in plasma urea as much as 
100 mg. per cent can be accomplished in a short period. In one perfusion experi¬ 
ment of the jejunum in a dog with acute renal insufficiency the pre-perfusion 
plasma level was 606 mg. per cent. After slightly over 7 hours of lavage in which 
5 liters of solution was used the blood urea was reduced to 389 mg. per cent. 


Extraction of Urea by Perfusion of Jejunums of Dogs with Varying Amounts of "P" Sol 
All Dogs in Uremia - Perfusion Rote 20cc/min 



Lifers of Perfusate 

Fig. 4. Illustrates removal of urea during some of previous experiments in yhich potas¬ 
sium was being extracted. Results in this figure are in 9 instances in which jejunum "as 
lavaged with varying amounts of perfusate solution. All dogs in these experiments were m 
acute uremia either as a result of bilateral ligation of ureters, bilateral nephrectomy, or 
following intravenous injection of uranium acetate. Rate of perfusion was approximately 
20 cc per minute. It can be noted in 4 experiments that approximately 6 gm. of urea ormor 
was removed during a standard lavage procedure. 

Hicks 17 extracted 49.5 gm. urea from one patient in 24 hours with lavage of die 
jejunum using 24 liters of perfusate. Most individuals excrete approximately 
15-25 gm. of urea in a day. We believe it is unproved that any patient has been 
benefited, or aiy lives saved, by removing urea whether ly artificial kidney, 
intestinal lavage, peritoneal dialysis, or cross-transfusions. It is more likely that 
fatalities in uremia with reversible renal injuries have been due to electrolyte 
and water imbalances, cardiac failure from hydremia, and retention of unknown 
and known toxic substances such as phenols, guanidine, paracresols, and indican- 


CLINICAL IMPLICATIONS 

From the preliminary observation by Hicks 17 in a few' patients with danger¬ 
ously elevated serum potassium levels, extraction by intestinal lavage and ie- 
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duction of the hyperpotassemia were carried out with as little difficulty as in 
our animal experiments. It is admitted as far as man is concerned that an occa¬ 
sional patient might be encountered in whom nausea would be so severe as to 
prevent passage of a Miller-Abbott tube far enough down into the jejunum, 
where according to these experiments most effective and efficient extraction 
would be possible. A jejunostomy approximately five to sLx feet below Treitz’s 
ligament has alternatively been suggested. In this case it would be necessary 
only to pass a Levine tube to the stomach with the lavage fluid finding egress 
through the jejunostomy. We have not as yet resorted to this procedure but it 

Clinical Example of Control of Dangerously Elevated Potassium in Patient 
with Acute Renal Insufficiency 





1 6 10 II 12 13 14 15 

Fir - tit . April 1950 

notisVi° vWstrates chnical example of lavage for control of a dangerously elevated serum 
obstruct;* 1 m a J )a * 1 j nt with acute renal insufficiency. Patient was admitted with prostatic 
•hItt,; 101 - an , m °n era t e oliguria and an elevated blood urea. During ensuing days follow- 
liter is a prlt* 11 l?, m . a Potassium gradually rose to above 7 mEq per liter. Seven mEq per 
on Uvflft v. \ Ca e , above which cardiac toxicity occurs. Perfusion of jejunum was started 
plasma an r 4 Ihers of perfusate used over a 24 hour period. It can be noted that 

et ot potassium quickly returned to within normal range. 

wight be necessary if it were impossible to pass a Miller-Abbott tube. If a patient 
aftCT‘ C0 '? n ^ Cr ^ anur * a , it would be propitious to start the tube down soon 
a mission in anticipation of lavage in case urinary secretion was not spon- 
us 3 lesumed. Studies on the more readily available large intestine are in 
Progress and will be reported later. 

to b "" Cal ex P er * ences "'ith this method of control of hyperpotassemia are also 
clini , * eC ^ ^ er > ^ u t figure 5 illustrates the ease of extraction of potassium 
Was Ca “ i ava ge of the jejunum. This patient, WS, UYa. Hosp. No. 292950, 
urea of']a” a ^ mi ^ ec ^ * n March 1950, with prostatic obstruction and a blood 
die bio r~ Potassium was 5.5 mEq. After admission to the hospital 

mea gradually rose to 200 mg. per cent on the ninth day with some 






Abbott tube iVpassed first'fo'in^ ‘M'!* Pr 'F>b°l * a »d Levine tubes for jejunal lavage. Miller- 

confirmed with fluoroscopv f evme °t ube fl f')^!™ te r . 5 wJ be - v ° nd P, vlorus - This is usually 
stomach. Perfusate solutionf • c I , wserte( f through other nostril down into 
It is aspirated from distal enrl n f ! U JC at . a ra P ld rate by means of a Murphy drip, 

steen apparatus Filler-Abbot t tube in jejunum with suction by a Wangen- 



Fig. i . Illustrates patient referred to in figure 5. It shows Levine and Miller-Abbott 
tubes in place. A Murphy drip carries perfusate through Levine tube and aspiration from 
jejunum is by means of an ordinary Wangensteen apparatus. 

658 


ACUTE RENAL INSUFFICIENCY 


659 


decree of suppression of urinary secretion and a gradual rise in serum potassium. 
It can be noted that on the eleventh hospital day. the serum potassium had 
reached 7.5 mEq. Concentrations above this critical level result in severe electro¬ 
cardiographic changes with the potentiality of cardiac standstill and death. On 
the fourteenth hospital day a Miller-Abbott tube was passed well down into the 
jejunum and a Levine tube into the stomach (fig. G). The correctness of the po¬ 
sition of the Miller-Abbott tube was ascertained by fluoroscopy. Irrigation of 
the upper gastro-intestinal tract aud especially the jejunum was carried out 
with the described perfusate. The solution was allowed to run at a constant rate 
through the Levine tube into the stomach and aspirated through the Miller- 
Abbott tube by means of a Wangensteen suction apparatus from the jejunum 



May 1950 

of fpn'j '• hlustnitcs potassium plasma level in a patient with byperpotassemia as a result 
potaAin ls .°™ er ui which sodium was not being conserved by kidney. For some reason 
critical a . byperpotassemia resulted. When plasma potassium had reached 

perfusate tv, , ‘ m " r b j e J u . na | perfusion was started and within 10 hours using 4 liters of 

range 0re was a preciptious reduction in potassium plasma level to within normal 


i). In a 24 hour period, approximately 4 liters of perfusate was employed. 
- be I10 * ed in figure 5 that the serum potassium was precipitously lowered 
^wit ]„) the normal range. Further perfusion in this patient was not necessary 
1U( Ca "’. e ^ le Va P'd return to normal plasma levels. During lavage of the jeju- 
^ '* " ^ 0ltnd ( Fat die return of the 4 liters of perfusate contained 4.46 gm. 
(1G I ^ mS UI ' C ac * d> 1 ■‘IS gm. of creatine, and 0.63 gm. of potassium 
a Ppr ^ no, uial man of this patient’s weight has in his plasma a total of 

°j 0 “j el - v S Tn - of potassium (17 mEq) and during this period with lavage 
Pbuin"' lt01 ? l )ei dusate, an amount equivalent to approximately his total 
®nount t0,lfen( " as removed. It is possible to perfuse with large 
with oi i° U ' d vdlen necessary and in one case Hicks 11 perfused the jejunum 

FW.ro sT ° VCr a 24 h0ur peri0cL 

e C -v Fous another instance in a patient with hyperpotassemia in whom 
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the jejunum was lavaged with 4 liters of perfusate in 10 hours. This treatment 
precipitiously reduced the elevated serum potassium to within normal limits. 
It is necessary in clinical cases to follow the plasma potassium every 2 hours, 
because in one of our patients, potassium was removed to such an extent that 
the blood concentration was reduced to 2.5 mEq and characteristic changes of 
hypopotasscmia appeared in the electrocardiogram. 

It was seen from results in animals and those we have encountered in man so 
far that lavage of the upper intestine is just as efficacious as the artificial kid¬ 
ney or any other method for removal of electrolytes or urea. When compared to 
the artificial kidney, it is not so rapid but far less complex and essentially with¬ 
out hazards. Further clinical studies in our opinion will confirm the efficacy of 
removing potassium and adjusting electrolyte balance in severe reversible renal 
insufficiency by intestinal lavage. 


SUMMARY 

Therapy in acute uremia with anuria or severe oliguria must include a con¬ 
sideration of electrolyte imbalance and especially potassium concentrations in 
the body fluids. Electrolj'te imbalance maj’ play a more significant role in acute 
uremia than has been thought in the past. Indeed, the retention of urea and 
possiblj- other nitrogenous products is easilj' reduced with intestinal lavage, but 
emphasis is placed on the control of potential]}' dangerous elevations of serum 
potassium in acute uremic states. Potassium levels above 7.5 mEq maj' lead to 
potassium intoxication and sometimes the characteristic sudden death that oc¬ 
curs in acute uremia. The signs and sjmptoms of hyperpotassemia are brady¬ 
cardia, dj'spnea, respirator}' paralysis, coma and cardiac standstill preceded by 
characteristic electrocardiographic changes. Sudden death is a feature of such 
intoxication. 

This study demonstrates the ease of removing potassium from the blood 
plasma by lavage of the upper small intestine of the dog and in clinical cases. 
Intestinal lavage for removal of electrolytes and urea is far more simple than 
the use of dialyzing membranes (artificial kidney), and other reported methods 
such as peritoneal lavage and cross transfusion. 

These experiments were made possible by the cooperation of Mr. Boyd Pen}, 
Miss Kay Irvine and Miss lone K. Shield in the Department of Surgery Keseaie i 
Laboratory. 
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PERIRENAL CYST ASSOCIATED WITH HYPERTENSION: 

REPORT OF A CASE 

M. RANDOLPH GILLIAM 

From the T". .4. Hospital, and Section on Urology, Department of Surgery, 
University of Louisville School of Medicine, Louisville, Ky. 

Perirenal cyst is a rare clinical entity. A review of the literature revealed 
only 2 reported cases. Perirenal cyst must be distinguished from pararenal cyst 
because of statistical as well as etiological implications. Gutierrez in 1942 classi¬ 
fied large solitary cysts of the kidney and made a definite demarcation between 
the two types. The perirenal cysts are intimately associated with the fibrous 
renal capsule, as opposed to pararenal cysts, which are not only external to the 
renal cortex, but also the fibrous renal capsule. Neither is directly associated 
with renal substance. 


ETIOLOGY 

Fiom the etiological standpoint, it is difficult to explain a cyst so intimately 
associated with the renal capsule on a developmental basis. Histologically, the 
capsule is composed mosth- of fibrous connective tissue and scattered elastic 
connective tissue, with no cellular elements capable of cyst formation. The possi- 
llitj of embryonic rests from the wolffian or mullerian ducts, however, is a 
possibility not to be ignored. Trauma with hematoma of the renal capsule and 
TP < ^ 01Tna ^ 0n Rom an organized hematoma is a definite possibility. 

e etiology in one of the previously reported cases was not established because 
0 aek of specific structure. In the other, trauma as the etiological factor was 
•nip led from the history, and probably justifiably so; but microscopically the 
C ' st " as nonspecific in character. In the case reported here there were no previ¬ 
ous signs or symptoms suggestive of renal trauma or any other genito-urinary 
tract disease, and the etiology is definitely obscure. 


CLINICAL PICTURE 

Shih and Y u reported a case of a Chinese housewife, 38 veam of age, who 
egan having a dull aching pain in the right flank 3 months'before admission. 
T>-.^ Pa , ln " as exa Sgerated on deep respiration and gradually subsided in 6 weeks. 
rwhi 1 Isa PP eaiance the pain she began to notice a film, round mass in the 
“ U ! ,|H " ql ! adrant ’ " lllch Stew slowly, but was nontender. Urinary symptoms 

Was nnT 61 ?’ but r there had been some "eight loss and loss of strength. There 
and nrmto 7'' ° f trau "? a ' Ph y sical examination revealed a firm, smooth, round 
the riX imnl maSS i Vh ’ eh ^ ended 10 «™- b elow the costal margin, palpable in 
grade m-elo ' ^ 77’ 0t lenvlse ’ physical examination was normal. Retro- 
, ”“ rked the right renal pelvis, ealvees 

preonerativo ,1 marked "avowing and compression of the middle calyx. A 

preoperative iSiltLi SifTrt-an'peT ^ mal * e and 

fc • -i transpentoneal nephrectomy was done. 

001 
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The other reported case, by Baudin and Delclnux. was of a 303 -ear old French 
la bore 1 who had sustained a rather severe blow to the right lumbar region 15 
years previously. He had gross hematuria for 4 to 5 days, and conservative 
management with bed rest was the only treatment instituted. Right upper quad¬ 
rant and right flank pain was present intemiittcntly during the 15 3 -ear interim 
A pyelographie diagnosis of probable tumor of right kidney was made, and a 
nephrectomy- done. 

1 he ease reported here was completely asymptomatic from the genito-urinary 
tract standpoint. ITc had a hypertension of 160/110, preoperatively. A pyelo- 
graphic diagnosis of left renal cyst or neoplasm was made, and a transperitoneal 
nephrectomy done. 


PATHOLOGICAL DATA 

In the reported case first mentioned the gross specimen was described as a 
“cystic mass 13 by- 10 by 7 cm. on one side of which is attached a much com¬ 
pressed kidney. The cyst wall is composed of dense fibrous tissue measuring from 
1 to 3 mm. in thickness. The cavity- contains fibrin and about 150 cc. of dark- 
colored fluid. On the medial side the cyst wall comes into contact with the lateral 
aspect of the kidney and is fused with the renal capsule. The kidney and renal 
pelvis are markedly- compressed. Microscopically, the cy-st wall consists of dense 
fibrous tissue. In the inner part of the wall are numerous strands of fibrin, and 
where not covered with fibrin, it is lined by- a la 3 r er of flat elongated cells. Section 
through the portion in contact with the kidney- shows that the cy-st wall and 
renal capsule are fused. The renal cortex shows moderate atrophy at the pe¬ 
riphery.” 

In the second reported case the description was similar except for moderate 
calcification of the cyst wall. The cy-st was continuous with the renal capsule 
and stripped with it from the renal cortex with ease. 

The case reported here is quite similar in that there was fusion of the cy-st 
wall with the capsule without any- involvement of the kidney substance except 
in pressure atrophy. There was mottled calcification in the wall of the cy-st. 

CASE REPORT 

II. W., Register Number 29829, a 22 y-ear old white man, was admitted to the 
Veterans’ Administration Hospital at Louisville, Kentucky, June 8 , 1949 com¬ 
plaining of intermittent pain, swelling, giving away and locking of the left knee. 
The first episode occurred during football practice in September 1948. Surgica 
treatment was recommended, and he was admitted for that purpose. A review 
of systems revealed that the patient had had intermittent mild to moderate 
occipital headaches for the past 5 to 6 months. No other symptoms were mani¬ 
fest. Past history and family history were not remarkable. 

Examination revealed a young man of athletic build not appearing acute y 
or chronically ill. The blood pressure was 160 108. The left knee was shg 4 J 
swollen with some demonstrable effusion. There was no limitation to motion, 
and there was only slight pain on extremes of motion. The heart presentee no 
abnormalities and fundiseopic examination v\ as normal. 
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Complete blood count and complete urinalysis were negative. Kahn (blood), 
negative. Numerous repeat urinalyses were negative. Chest x-ray, negative. 
X-ray left knee, negative. Xonprotein nitrogen 33 mg. per cent. Excretory uro¬ 
gram (July 1,1949) revealed that the right kidney shadow was normal in size, 
shape and position and showed prompt excretion of the contrast medium. The 
calyces, pelvis and ureter were normal. The left kidney outline was indefinite. 
The psoas shadow was sharp, however. There was prompt excretion of contrast 
medium, hut there was considerable distortion of the calyceal pattern with 
medial displacement of the lower calyx and renal pelvis, and superior and medial 
displacement of the middle calyx. A left retrograde pyelogram (July 11, 1949) 
leiealed findings similar to those of the excretarv urogram on the antero¬ 
posterior new (fig. 1 ). The left lateral mew revealed moderate anterior displace¬ 
ment of the left kidney and ureter. The perirenal air insufflation did not outline 



k'clne, completely, and this study was inconclusive. Electrocardiogram 
i u, was normal. 

pafiem a fv!° s f ,° f mptured medial meniscus of the left knee was made, and the 
The , Cn ° the operat,n g room June 16, 1949 for surgery on the knee. 

Kphedrine 3 Sp ' nal P° ntocaine anesthetic with 3 mg. neosynepluin. 

ane-thp.rt tJ' ' vas glveu subcutaneously, just prior to the spinal 

ache and his ^ at ° r ’‘f developed a sudden, severe, generalized head- 

thc rate was 76 ^ 2G ° 12 °' The p,llse u ' as rc £ u,ar '» rhythm, and 

Wood pressure wa.s stiV“ooTnT P , ent ° thal sodium > and aftcl ' !0 minutes, the 
Eeing m . K ] e rtn „ l "r°° and surgei -' " as canceled without the incision 
P, Imn^td °t ° U V ter - he SpinaI ’ the blood Pressure was 170 100 and in 
service for workun of 1 °°‘ 1,10 patieilt u 'as transferred to the medical 

«»fp with the routine '; P ™ SK m-An excretoiy urogram w.*w done, in accord- 
A hi'tamii.e te,t Was done? "° rkl l ,p . for h J'Pertensive cases in this hospital. 

or possibility of pheochromocvtoma and revealed 
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elc\ ation of blood pressure from 1G2/S8 to 212/94, with a return to normal in 
4 minutes. Ihe blood pressure varied, while under medical observation, from 
150/86 to 1G0/110. 

^ hen the information of a mass lesion of the left kidney became known, the 
patient was transferred to the urological service. The blood pressure (July 21, 
1949) was 1 GO/110. On July 22, 1949, under pentothal, gas-oxygen-ether anes¬ 
thesia, the left kidney was explored through a left upper quadrant transverse 
t.ransperitoneal incision. Palpation of the kidney revealed a mass in the middle 
third which was quite hard, nodular and resistant to pressure. It was believed 
that the lesion in question was a malignant tumor, and without further manipu¬ 
lation of the kidney, the pedicle was isolated, clamped and ligated. An extra- 
capsular, extrafascial removal of the kidney was done. Gerota’s fascia was sepa¬ 
rated from the surrounding tissues with difficulty because of rather dense 
adhesions. The regional lymph nodes were normal. The patient tolerated the 
procedure well. The postoperative course was entirely uneventful. The blood 
pressure on the first postoperative day was 126, 78 and on the eighth post¬ 
operative day was 1 IS, TS. He was discharged on the tenth postoperative day. 

Pathological report: “The gross specimen is a kidney weighing 196 gm. and 
measuring 12 by 7 by 4.5 cm. The medial portion contains a cyst measuring 
6 by 3.S by 5 cm. The cyst has a dense hyaline, gray-white wall in which small, 
gritty deposits of calcium salts can be felt. The thickest portion of the capsule, 
0.8 cm. wide, is at the medial and posterior surfaces of the kidney. Here the outer 
wall of the cyst feels nodular. The nodules contain deposits of calcium salts and 
appear partially necrotic and caseous. The lateral portion of the cyst compresses 
the kidney substance so that the compressed cortex and medulla are only 2 cm. 
thick. The renal pyramids are poorly defined, and the cortex and medulla in¬ 
distinctly demarcated. The renal pelvis measures only 1.5 by 0.4 cm. at its widest 
portion and is located eccentrically. There is no demonstrable communication 
between the renal channels and the cyst which is a closed space and is completely 
invested by renal capsule. The hilar vessels are small and sclerotic (figs. 2 and 3). 

“Sections of kidney' reveal very marked fibroid thickening of the capsule. 
The thickened capsule has laminations of old, hyaline connective tissue, m 
which are a few deposits of calcium salts. Other portions of the thickened cap¬ 
sule contain many' small vessels associated with young connective tissue cells. 
Some portions also show nodular infiltrations of lymphocytes and there are a 
few areas which stain very light pink, indicating ciystoid change with dilution of 
protein or a change in its pliy'sico-cliemical composition. The thickened hyaline 
capsule is convoluted and forms the wall of the cavity' noted grossly. 4 he kidney 
proper is not remarkable except for some small, old infarcts with lynuphocytie 
infiltration and localized subcapsular edema of some of the glomeruli. Some 
portions also show foci of tubular regeneration, microscopic in size, in the outei 
zone of the cortex. There is no neoplasm. 

“Hymline cy'st, perirenal. It is impossible to determine the origin or etio ogy 
of this lesion. It is quite possible that it is secondary' to an old traumatic insu , 
but an infectious or simple inflamatoiy lesion could as easily' be the causatne 
factor.” Signed Harold Gordon, M.D., Chief, Laboratory Services. 
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The 3 months' postoperative follow-up revealed an asymptomatic patient with 
a blood pressure of 126. 7S. He had had no headaches since nephrectomy. 




tre'-'n ill ^' oron3 [h em ' ; c c ti o nthr°ugh kidney and perirenal cyst shotting cleavage be- 
o. and demonstrating pressure atrophy of renal substance. 

mad 0mC ) In ^ crcst ,s ^ 1C foot that a preoperative diagnosis of renal neoplasm was 
c 111 t )e previously reported cases and suspected in the case reported here. 
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At operation there was a definite impression of malignancy. No mention of blood 
pressure was made in either of the reported cases, and a normal blood pressure 
is assumed. The moderately elevated blood pressure in the case reported here 
returned to normal post operatively and remained well within normal limits at 
the time of the three months postoperative follow-up. 

SUMMARY AND CONCLUSIONS 
Perirenal cyst is a rare clinical entity. 

Two previously reported cases are reviewed and an additional one reported. 
A correct preoperative diagnosis was not made in any of the three cases. 

A definite etiological factor was not proved in any of the cases, although 
trauma is quite probable in at least one case. 

There is no characteristic finding of significance, either by history, physical 
examination or laboratory studies that would aid in a specific diagnosis of this 
entity preoperatively. 

203 ]V. Second St., Lexington, Kg. 
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VESTIGIAL EPIDIDYMAL STRUCTURES IN UNILATERAL RENAL. 

APLASIA 

F. E. CICCHINO, T. M. YATES and B. S. CHAPPELL 

From the Urological Section of Surgical Service, Veterans Administration Hospital, 

Columbia, S. C. 

Anomalies of the genito-urinary tract are extremely common and vary in 
severity, from the gross deformities, incompatible with life, to the mild normal 
variants, present in almost every individual, and of no clinical importance. This 
potential, for frequent and complex developmental anomalies, is readily under¬ 
stood when the embryologieal development of the genito-urinary tract is con¬ 
sidered. 

The most primitive of all kidneys, the pronephros, develops first, is not func¬ 
tional in man, and completely disappears early in fetal life. The mesonephros, also 
a primitive kidney, develops but is not functional, although certain elements per¬ 
sist and enter into the formation of the permanent genito-urinary tract. The ex¬ 
cretory duct of the mesonephros, the wolffian duct, persists and enters into the 
formation of the vas deferens and epididymis. At the fourth week of fetal life, 
the ureteral bud arises from the dorsal aspect of the wolffian duct and grows 
cramally to unite with the renal blastema, which develops from an unsegmented, 
caudally located nephrogenic mass. The permanent kidney’-, or metanephros, is 
formed from the ureteral bud, as are the ureter, kidney pelvis and collecting 
tubules. From the renal blastema, develop secretory elements of the kidney. For 
development of the renal blastema, a contact must be made with the cranially 
growing ureteral bud. Failure of the union to take place results in renal aplasia 
01 failure of the kidney to develop. The ureter and kidney pelvis may’ be arrested 
in 'arious phases of their development. The mass, capping the tip of the ureter, 
such an instance, is not a kidney’ and does not contain glomeruli or the more 
pioximal tubules of the nephron. Collecting tubules may’ be present in the mass 
am lave their origin from the ureteral bud. If, on the other hand, there is union 
,. e l,,e ter with the renal blastema, but development fails to take place, a 
ni inientary kidney’ is formed, and the aplastic kidney’ thus formed may’ contain 
g omeiu 1 and tubules in varying quantities. 

inter^f 5 * ena ^ a P' as ' a > "'ith contained remnants of the wolffian duct and other 

„ ' eS '."f= futures, is presented for record and for its diagnostic and thera¬ 
peutic significance: 

CASE REPORT 

W T Q m , T 

Voter ‘tY ° - ^ a Tear old, white bus driver was first admitted to this 
don wffi ■ ° Spiia1 ’ f 3, 1948. He gave a history’ of backache of 3 years’ dura- 
in the ?' f en t hematuria. He had bouts of backache and hematuria while 

ciMee and cystoscopy was performed several times. A diagnosis of con- 

rtatpmcnN nV.a ^ i lIU ! Published with the approval of the Chief Medical Director. 
an, l do not nc,,L.,Y'° nC !, US10 'V Published by the authors are a result of their own study 
> reilpet the opinion or policy of the Veterans Administration. 
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genital absence of the left kidneys and left ureter with a ureteral diverticulum was 
made and the patient had been given a medical discharge for “pus in his urine.” 
He was also treated for sy r philis and epididymitis while he was in serivce. An 
excretory urogram and a retrograde pyelogram done at this hospital revealed a 
normal right kidney and absence of the left kidney. Cultures made of the urine 
from the right kidney showed growth of Streptococcus fecalis. Cystoscopy re¬ 
vealed that the right side of the bladder was normal but no left ureteral orifice 
could be seen. A diverticulum 2 cm. in diameter was noted, overlying the prob¬ 
able location of the left ureteral orifice. A catheter passed into this diverticulum 
could not be made to pass into a left ureter. The patient developed acute otitis 
media and pharyngitis and when he recovered, he left the hospital. 



Fig. 1. Cystogram, including lower abdomen, shows bladder greatly distended with 
opaque substance. Irregular shadow above left upper quadrant. Patient instructed to strain, 
and this filled up showing tortuous tubular structure up to second lumbar vertebra. Outline 
of right kidney alone is seen. Lateral film shows this tortuous structure outline up to second 
lumbar vertebra. 


A year later, the patient presented himself with an aggravation of his previous 
hospital admission complaint. A physical examination at this later admission ie- 
vealed nothing of significance except as related to the genito-urinary system. Of 
particular note is the fact that both testicles and both epididymides were normal 
in size, shape and position. A urethral stricture, noted at time of previous hos¬ 
pitalization here, was present but easily dilated. The prostate was bilaterally en¬ 
larged, grade 1, firm, but nontender and smooth. A cystogram, including tie 
whole of the abdomen, showed the bladder to be greatly distended with the io 
dide solution (fig. 1). There was an irregular shadow extending above the le 
upper quadrant of the bladder. The patient was instructed to strain and f >c 
shadow filled, revealing a tortuous ureteral structure up to the level of the secon 
lumbar vertebra. The outline of the right kidney alone was seen. X-ray examma 
tion of the heart and lungs revealed no abnormality. A repetition of the excretoi) 
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urogram gave the same findings as described for a similar examination at the first 
admission to this hospital. Complete blood counts were within normal limits. 
Repeatedly, the urinalysis showed albumin 1 plus and IS to 20 white blood cells 
and an occasional red blood cell per high power field. The bleeding time was 2 
minutes and the coagulation time 5 minutes. The Kahn test negative. 

Operation (Dr. B. S. C.): At operation, the distal segment of the left ureter 
was approached through a modified Gibson incision. The ureter was divided near 
the bladder and the distal orifice closed by inversion. The ureter was found to be 
markedly thickened but not unduly indurated. It was very tortuous. The patient 
was then turned on his right side and the ureter approached through a classical 



traced 1 1UC1S10n '. "^ le divided end of the left ureter was picked up and the ureter 
fascia "P War ^ ^ le rena l fossa. Here a mass, with the absence of Gerota’s 

'dcntifi'lT a ^ ^ lc en d °f the ureter. This mass was not completely 

removal f T 8 * N '° lena * pedicle could be found; consequently, a block 

Priced 16 maSS ' vas Performed. Grossly, the specimen seemed to be corn- 
fat \\a«°clo' 1° US ( ' SSlle ' ”^ lere was 110 true renal capsule, but the perinepliritic 
i n t ] 10 . C ' ar therent to the mass. A wooden applicator inserted in an incision 
The e ° ° r ," as seen t° emerge in the middle of the fibrous mass, 
days reve n i a r) CSCenCe WaS uncvc ntful. A recheck cystogram at the end of twelve 
I’uthol 'I -0 1 ° sm °.°t^ bladder outline and the absence of the left ureter. 

°cdca examination (Dr. E. S. Cardwell, Jr.): The kidney, a large amount 
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of adjacent fat tissue, and the ureter, weighed 51 gm. The kidney measured 2.7 
by 2 cm. It was composed of firm, elliptical, white tissue. The capsule could not 
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Fig. 3. A, glomeiulus B, ciliated columnar epithelial cells, similai to epididvmal tu¬ 
bules, surrounded by smooth muscle, lying in excised renal mass. C, lound cell innltratio 
of ureteral wall. 

be identified and the kidney tissue was not sharply defined from the adjacent 
adipose tissue. The cortex and medulla were blended to form a mass of elastic 
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white tissue in which there were islands of fat. The pelvis was presented only by 
a slit-like space 0.7 cm. long and 0.2 cm. wide. A section of the ureter 20 cm. long 
was attached. It was very tortuous and up to 0.S cm. in diameter. See figure 2. 
Ou section there was pronounced thickening of the ureteral walls. In the lower 
pole, the lumen was narrow, while in the upper pole, the walls were slightly 
dilated and the walls were thinner. 

Microscopic examination of sections: The structure which was described as 
kidney was composed of fibrous connective and adipose tissue. Throughout there 
was a very dense lymphocytic infiltration which was irregularly distributed. 
Only very rare foreign body giant cells were seen and in one area there was a 
small focus of calcification but three glomeruli, all partly fibrosed, were seen in 
two entire microscopic sections. Scattered throughout the sections were numer¬ 


ous tubular structures lined by epithelial cells. A few of these were lhied by 
fattened epithelium and resemble connecting tubules. Most of the tubules, 
however, were large and surrounded by a thick layer of smooth muscle. These 
latter tubules were fined by a double layer of epithelium of which the cells 
toward the lumen were tall, columnar and had oval nuclei and some of these 
cells were ciliated. Beneath the inner layer of cells there was a second layer of 


poorly outlined polyhedral cells which had small, rounded, or slightly oval nuclei. 
An occasional slightly thickened, small artery was observed in the sections, 
fhe kidney pelvis was lined by transitional epithelium beneath which there 
"as a deuse, irregular lymphocytic infiltration with the formation of germinal 
lymphoid follicles. There were several minute collections of epitheloid cells sur¬ 
rounded by a dense ring of lymphocytes in the center of which there was a small 
foreign body giant cell. The ureter was lined by transitional epithelium beneath 
" neb there was also a slight round cell infiltration. The muscular coat was thick¬ 
ened bj fibrous connective tissue. The abnormal appearance of the kidney was 
apparently on the basis of a congenital aplasia of a portion of the wolffian body. 
- onj of the tubular structures seen in the sections were similar in appearance 
0 1 e tubules which formed in the epididymis. Inflammatory changes were not 
•peeific. Diagnosis: 1) Congenital abnormality of the kidney; 2) pyelonephritis, 
c ironic; 3) ureteritis, chronic. See figure 3. 


SUMMARY 


nul T ’"Alatcral renal aplasia which contained vestigial remains of epididy- 
’ s reported. Of utmost importance is that normal testicles and 
a=' U m dCS " ere ^ ou,, d i" normal position on physical examination. As far 
eiu> C0U . c ^ 1 raced, the vas deferens seemed to be normal bilaterally. The pres- 
0|l , a c ilnted, tortuous ureter, and an unidentifiable mass at L-2 was found 
kith ° K '!p Cstogram. An excretory urogram revealed the absence of the left 
lV;l >stoscopy failed to reveal the left ureteral orifice.) Surgical approach 
urct " • ln , a ^ c trough a modified Gibson incision and the vesical end of the 
The "t' S ICe ^ alK * c ^ v '^ e< ^ at Bie bladder level, with repair of the diverticulum 
"hiehw T i'* 1S * !accc ^ Proximally to the unidentified mass in the renal fossa, 
a ’ 1 l °" approached through a small flank incision, obviating the neces- 
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sity for the usual long mutilating classical kidney and ureter incision. Patient 
made an uneventful postoperative recovery. Recheck voiding cystogram showed 
the left ureter to have been completely removed and the diverticulum absent. 

4223 Colonial Park Drive, Pittsburgh 27, Pa. (F. E. C.) 
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IXTKAPELYIC FIBROMA 

SIDXEY 13IMERGUT a.vd ZACHARY R. COTTLER 

AlaliArnant growths of the renal pelvis are comparatively rare, their reported 
incidence ranging from 5 to 10 per cent of all renal neoplasms. Benign lesions, 
however, are truly rare, especially histoid growths. INIany so-called papillomas 
have been reported, but since they were diagnosed after nephrectomy, their 
clinical course could not be followed, and it cannot be accurately stated that 
Ihey are truly benigu. Our search of the recent literature revealed but one case, 
reported by Boross in 1929. that corresponds to ours. 


CASE REPORT 

h. P., a white woman, aged 32, consulted us on July 11, 1949. She stated that 
0 da\£ previously she had an episode of sharp pain in her right side. This per¬ 
sisted for 3 days and disappeared following the onset of hematuria, with clots, 
and marked frequency and uregencv. Approximately 14 years ago, she had one 
epnode of hematuria, also associated with pain in the right lower quadrant. 

jsical examination disclosed no palpable abdominal masses or areas of 
tenderness. Urine obtained by catheterization was grossly bloody. A flat film 
o the abdomen did not reveal any opaque calculi. 

mmediate cystoscopy was performed. After the evacuation of a considerable 
an i j o loodj urine and clots from the bladder, clots were seen being ex- 
re « rom the right ureteral orifice. The left ureteral opening and the bladder 
and 0 *j,Tf re essent ^^* v nonnal- A catheter was passed to the right renal pelvis 
j 3 ; ro nephrosis of 40 ce bloody mine aspirated. A retrograde pyelogram 
o i_ rat a markedly dilated renal pel vis with numerous filling defects. 

DI „ was immediately hospitalized. The blood pressure was 118,70, 

So npr ^ ^''Piredons 20. Blood studies showed the following: Hemoglobin 
cleare ^ b * 0 ° d ce ^ s "E3S million, wlfite blood cells 7,100, polymorphonu- 
] perren^Ti^fn forms 2 per cent > lymphocytes 47 per cent, eosinophils 
on Julv re - i, >e . °," 3ng day l i )e hematuria ceased. .An excretory urogram made 
the niottli ?"• 3 I10ITOal left kidney and a mottled dilated pelvis on the right, 

‘ion mJ’f tT S P0SS,bly due to retained blood clots. The next day menstrua- 
but a few m < - u pa !’ ellt fe “ "ell. A catheterized specimen of urine revealed 

o week lore-r C V" , e was disc harged. at her own insistence, to be readmitted 
Jater for further studies. 

n>ontk'rri« h f.* d n0t reU ' m tothe office until Alarch II. 1950. a lapse of 9 
4-5 pus cells ^’f , r ! vealed: Specific gravity 1.027, pH G, albumin faint trace, 
renal pelvu'JjHi Excretorv urography revealed a large right 

Ycaling a normal bladd^t *1”“^ def<?Ct (fig ' 1} ' C - vstosco PY "as repeated, re- 
of papill arx - n L i ‘ Cr ; \ ut ret rograde pyelography was not done. A diagnosis 

Another exereto^- aSm ° f ' ^ Fenal peIvis " as made and operation advised, 
confirmed the ° n March 30 - at the request of a consultant. 

011 April 12 °‘ tiC Previous one. The patient was readmitted 
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sity for the usual long mutilating classical kidney and ureter incision. Patient 
made an uneventful postoperative recovery. Recheck voiding cystogram showed 
the left ureter to have been completely removed and the diverticulum absent. 

4222 Colonial Park Drive, Pittsburgh 27, Pa. (F. E. C.) 
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INTRAPELYIC FIBROAIA 
SIDNEY BEMERGUT and ZACHARY' R. COTTLER 

Malignant growths of the renal pelvis are comparatively rare, their reported 
incidence ranging from 5 to 10 per cent of all renal neoplasms. Benign lesions, 
however, are truly rare, especially histoid growths. Many so-called papillomas 
have been reported, but since they were diagnosed after nephrectomy, their 
clinical course could not be followed, and it cannot be accurately stated that 
they are truly benign. Our search of the recent literature revealed but one case, 
reported by Boross in 1929, that corresponds to ours. 


CASE REPORT 

R. P., a white woman, aged 32, consulted us on July 11, 1949. She stated that 
10 da\ s previously she had an episode of sharp pain in her right side. This per¬ 
sisted for 3 days and disappeared following the onset of hematuria, with clots, 
and marked frequency and uregency. Approximately U yearn ago, she had one 
epbode of hematuria, also associated with pain in the right lower quadrant. 

ndcal examination disclosed no palpable abdominal masses or areas of 
euderness. Trine obtained by catheterization was grossly bloody. A fiat film 
o the abdomen did not reveal any opaque calculi. 

Immediate cystoscopy was performed. After the evacuation of a considerable 
Wily of bloody urine and clots from the bladder, clots were seen being ex- 
nic ^ rom the right ureteral orifice. The left ureteral opening and the bladder 
mcora were essentially normal. A catheter was passed to the right renal pelvis 

Hom a ? rc ® e P hrosis of 40 cc bloody urine aspirated. A retrograde pyelogram 
castrated a markedly dilated renal pelvis with numerous filling defects 

n„)« 0 c atle f W3S irnmediatel - v hospitalized. The blood pressure was 118,70, 
8- Z, a ! K r fP lrat,ons 20 - Blood studies showed the following: Hemoglobin 
cW so' 1 *’ red b °° d Celk 4 ' 3S milliou ’ white bl °od cells 7,100, polymorphonu- 
1 Percent P Ti Cel f t ii band f0 , rmS 2 per Cent ’ ^Phocytes 47 per cent, eosinophils 
on j ,k o , e f0 J l0mng da - v the hematuria ceased. An excretory urogram made 

the motti;,, 5 T-^ “ n °™ al left kldney aild a mottled dilated pelvis on the right, 
tion ensued 8 ti" S possibl - v due to retained blood clots. The next day menstrua- 
but a fev . ' P 'tr fe t , Wel1 ' A cat hcterized specimen of urine revealed 

« " e °k later for further * *** ° W “ t0 be readm5tted 

momlw'rH Sb , e d ‘ d not !' 0t , uin t0 the ° ffice until March 11, 1950, a lapse of 9 
1-5 pt LrJTT c Pe f fiC g, ' aVity 102? ’ PH C ’ Whumilr faint trace, 
rena pelviuRli a”?/T C "f cld - E r xcret or - v urography revealed a large right 
Scaling a normal LI“*! ^ defc ? (fig ' 1} ‘ Cystosc ° p y was repeated, re¬ 
ef papillary nenl^f <1 rct ro f ade p Y eIo grephy was not done. A diagnosis 
Anotlmr e ' , m ° f the renal P elvi? " as mode and operation advised 

con LdTcT Mawh 3 °’ at the of a consultant', 

on -Cl ,2 1SS ° f thC PreVi ° US °' le - The P-ticnt was readmitted 
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Blood studies were essentially the same as previously. The blood urea nitrogen 
was 1G mg. per cent, blood sugar 82 mg. per cent. 

A complete right nephro-ureterectomy was planned utilizing 2 incisions with 
exploration of the kidney as the first step. We were still skeptical of the diagnosis 
ol a papillary carcinoma. On April 13, 1950, under endotracheal cyclopropane 
anesthesia, through a curved right loin incision, the kidney was exposed. The 
kidney and ureter were essentially normal but the pelvis was markedly dilated 
and contained a firm, semisolid mass. Xephrectomy was performed, including 
the proximal 4 inches of ureter. While we closed the wound, the pathologist 
opened the specimen and pronounced the lesion to be benign grossly. The con¬ 
templated second stage ureterectomy was therefore deferred pending the micro¬ 
scopic examination of the tissue. Convalescence was uneventful. The 



Fig. 1. Excretory urogram. Dilatation of right renal pelvis with mottled filling defect. 

ureterectomy was not necessary and the patient discharged from the hospital 
on April 22, 1950. 

Pathological report (Dr. D. M. Grayzel): The gross specimen consisted of a 
total right kidney measuring 9 by 5 by 4 cm. and weighing 130 gm. The capsule 
stripped with ease revealing a pink tan, smooth surface. The pelvis was dilate 
and contained a firm mass within it. The attached portion of ureter was not 
remarkable. The cut surface of the kidney revealed the cortex to measure 0. 
cm.; it was yellowish tan and clearly differentiated from the medulla which uas 
pinkish tan and measured 1.3 cm. in thickness. 

Attached to the pelvic mucosa by a thin pedicle there was a maikec } 
edematous, smooth, pink, lobulated mass measuring 7 cm. in length and 1.0 cm- 
in thickness. The remainder of the pelvic mucosa was gray white, smoot i an 


glistening (fig. 2). 

Microscopic: The tumor consisted of widely separated collagenous 
pink staining homogeneous matrix. The latter contained a moderate 


fibers in a 
number of 


'Wl 
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*j ,r ’ 2 Gross specimen Large edematous pedunculated pohpoid mass aiming from 
meaial pelwc wall, just pio\imal to the ureteiopelvic junction 
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fibroblasts, eosinophils and small round cells. The surface was lined by 
urothelium of usual thickness. The renal parenchyma and ureter revealed no 
features of note (fig. 3). Diagnosis: Polypoid edematous fibroma of renal pelvis. 

DISCUSSION 

Fibromas of the ureter have been reported on several occasions (we are pre¬ 
paring a report of a case), but other than Boross’ case, none have been reported 
as originating in the renal pelvis. 

The clinical, roentgenological and urological features of the lesion parallel 
those of papillary carcinoma, without ureteral or vesical implants, and the so- 
called benign papilloma of the renal pelvis. 

The remarkable feature was the severe hematuria which spontaneously ceased. 
Our explanation of this phenomenon is based on the thin pedicle attaching the 
mass to the pelvis. We believe that some degree of torsion of the pedicle must 
have occurred, similar to the torsion of the testicle, resulting in venous stasis, 
infarction, rupture of vessels and subsequent hematuria. The edematous char¬ 
acter of the mass strongly supports our hypothesis. 

The diagnosis of a benign lesion can only be made at the time of operation. 
Although these tumors are the rare exception, we prefer, in doubtful cases, to 
do the renal part of a total nephro-ureterectomy as tire first step. Thus the 
patient can be spared an unnecessary procedure and the longer convalescence. 

SUMMARY 

A case of fibroma of the renal pelvis is presented, the second in the literature 
to our knowledge. 

An explanation for the one and outstanding symptom, hematuria, is proffered, 
torsion of the pedicle of the mass. 

1,711 Twelfth Ave., Brooklyn 19, N. Y. 
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A XYLOX THREAD URETERAL STOXE EXTRACTOR 
PAUL L. SINGER 

The chief objections to the Ellik looped catheter ureteral stone extractor are: 
A relatively large catheter is required which in being passed beyond the stone 
presents a whistle tip point as well as a loop of steel wire towards the stone: 
twisting of the catheter must be avoided; a large renal pelvis is needed to form 
the loop; and in the downward passage a double thickness of catheter besides the 
stone must traverse the ureter. 

An ideal catheter stone remover should have a small caliber with a filiform or 
olive tip as the sole presenting point to the stone; it should not need to go up to 
the renal pelvis to form a loop; the size or shape of the pelvis should not be a 
consideration; and the stone alone should be required to pass down the ureter. 

These requirements being kept in mind the following loop was devised. A 
Xo. 4 olive tip catheter is used. This is threaded with 120 cm. length of nylon 
thread (Zytor Xo. 0) starting with an eye furthermost from the olive tip and 
parsing it retrograde until the thread projects at the cut end for 10 cm. A knot 
is here made in the thread. The remaining length of thread is folded back along 
the catheter from the eye down, and the loop is ready for use. It is passed through 
an ordinary cystoscope and maneuvered past the stone as far as it can go. Xo 
care is taken to avoid twisting the catheter. Once the catheter is well above the 
^tone, it is twisted several times, and the catheter is gently withdrawn until the 
bp is in the bladder. This maneuver permits the outside thread to he alongside 
| e stone lvi th the loop well above the stone. The two ends of the thread are 
len grasped in one hand, and gentle traction is made so that the loop catches 
on a sharp projection of the stone and is slowly drawn into the bladder. If the 
one slips during the procedure another one may be passed since trauma is 
tmnnrial with the small catheter. Occasionally the loop will cut the stone (3 
into two fragments. 

This loop has been used by me for the past year exclusively on all cases where 
(lehv^ri e - onc ^ the stone was possible. There were 23 such cases. Tire stone was 
at t * ie h rst sitting in 14 cases. In 5 cases repeated attempts failed. 
C 510116 " as pulled down somewhat and passed subsequently. The other 
t ,; T required open ureterotomy. 

IT r C °°? las a ' so heen used with success on several occasions bv Dr. Robert 
nwummings of this city. 

it i« m CXC ^ le * 00 P c l eserves a trial on an extensive scale, especiallv, since 
' e?s traumatizing procedure. 

1313 X Srcoml St., Phoenix, Ariz. 
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OBSERVATIONS ON THE DYNAMICS OF ACUTE URINARY 
RETENTION IN THE DOG 
JOHN D. LAWSON and WiM. B. TOMLINSON 

From the Harrison Department of Surgical Research, School of Medicine, University 
of Pennsylvania and the Philadelphia General Hospital , Philadelphia, Pa. 

In 1903, Ivelling during a study of the physical properties of rubber balloons 
noted that inflation of a spherical balloon produced an early vapid rise in pres¬ 
sure to a peak which was followed bj r a gradual decrease in pressure for a pro¬ 
longed interval, and then a rapid decline of pressure just before rupture of the 
balloon. In 1909 Osborne carried out somewhat similar experiments upon rubber 
balloons and extirpated canine bladders and reported similar results. 

In 1948 Brody and Quiglej' supplied the necessary mathematical explanations 
to explain such a phenomenon. They developed an equation which seems accu¬ 
rately to express the pressures developed within a hollow, perfectly elastic sphere 
during distention. They postulated that such mechanical factors may play a 
part in the distention characteristics of certain hollow viscera in vivo, and that 
they may be partly responsible for such phenomena as ‘receptive relaxation.’ 

With this background we decided to determine the bladder pressure-distention 
curves in dogs during acute urinary retention. 

METHOD 

A group of mongrel dogs were anesthetized with sodium pentothal in doses 
which were designated to maintain them in as light a level of anesthesia as pos¬ 
sible. During the entire experiment they received a constant intravenous infu¬ 
sion of 2.5 per cent glucose in distilled water at such a rate that at the end of 30 
hours they received a total of 1500 to 2000 cc of fluid. Once anesthetized, the 
dogs were catheterized with a No. 16 Foley catheter which was connected to a 
water manometer. 

RESULTS 

The results of acute urinary retention in these dogs is shown by the following 
representative curves. 

It will be seen in figure 1, A that the bladder pressure increased to a pea' m 
12-18 hours and then slowly declined to rather low pressure levels. These cunes 
are approximately those one would theoretically expect. 

The pressure-distention curves of dogs subjected to rapid filling of the uimaij 
bladder with 500 cc physiologic saline over a period of 19 minutes were e ei 
mined in order to ascertain the effect of the time of filling on the curve charac ens 
tics of the normal bladder. . , 

As is seen in figure 1, B, the pressures rise rapidly to a sustained plateau " 1 
is maintained until a total of 500 cc has been added. For a 10 minute pen 
immediately following the installation of 500 cc plrysiological saline so u 
there was a drop in pressure to levels of about one-half the plateau 
although no saline was being added or removed. Interestingly enoug a, a 1 
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500 cc saline was introduced into the dog’s bladder, only 380 cc were removed 
from the bladder while approximate^ 100 cc clear fluid was recovered from the 
peritoneal cavity at the conclusion of the experiment. Additional experiments 
produced similar results. The experiments were repeated with the addition of 
methylene blue to the distending fluid, so as to provide information on the site 
of fluid loss. It was found that the fluid was escaping into the peritoneal cavity 
through the grossly intact bladder wall. No reflux up the ureters was demon- 




Figure 1 

dhtentioi' 011 *he ure ters were divided near the bladder at the height of 

charac^ e ^ ei ™' ne ^ e ^ ec ^ 011 ^ ie type of curve produced of altering the stretch 
tion of°^- ^' C ladder. This was accomplished by repeated rapid disten- 


tio n of t ° llrlnai T bladder to approximately 500 cc capacity, with the produc- 
Ihc hluU n ? IC ° Sa ^ hemorrhages and thromboses. During the following weeks 
had been ”} . )0carne som ewhat contracted and fibrotic. Although the bladder 
SU ejected to this trauma, there was no subsequent clinical evidence of 
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In 1903, Kelling during a study of the physical properties of rubber balloons 
noted that inflation of a spherical balloon produced an early rapid rise in pres¬ 
sure to a peak which was followed by a gradual decrease in pressure for a pro¬ 
longed interval, and then a rapid decline of pressure just before rupture of the 
balloon. In 1909 Osborne carried out somewhat similar experiments upon rubber 
balloons and extirpated canine bladders and reported similar results. 

In 1948 Brody and Quigley supplied the necessary mathematical explanations 
to explain such a phenomenon. They developed an equation which seems accu¬ 
rately to express the pressures developed within a hollow, perfect^ elastic sphere 
during distention. They postulated that such mechanical factors may play a 
part in the distention characteristics of certain hollow viscera in vivo, and that 
they may be partly responsible for such phenomena as ‘receptive relaxation.’ 

With this background we decided to determine the bladder pressure-distention 
curves in dogs during acute urinary retention. 

METHOD 

A group of mongrel dogs were anesthetized with sodium pentothal in doses 
which were designated to maintain them in as light a level of anesthesia as pos¬ 
sible. During the entire experiment they received a constant intravenous infu¬ 
sion of 2.5 per cent glucose in distilled water at such a rate that at the end of-36 
hours they received a total of 1500 to 2000 cc of fluid. Once anesthetized, the 
dogs were catheterized with a No. 16 Foley catheter which was connected to a 
water manometer. 

RESULTS 

The results of acute urinary retention in these dogs is shown by the following 
representative curves. 

It will be seen in figure 1, A that the bladder pressure increased to a pea m 
12-18 hours and then slowly declined to rather low pressure levels. These cui' ea 
are approximately those one would theoretically expect. 

The pressure-distention curves of dogs subjected to rapid filling of the urmaO 
bladder with 500 cc physiologic saline over a period of 19 minutes weie e er 
mined in order to ascertain the effect of the time of filling on the curve charac eiis 
tics of the normal bladder. 

As is seen in figure 1, B, the pressures rise rapidly to a sustained plateau n 
is maintained until a total of 500 cc has been added. For a 10 minute P e ” 
immediately following the installation of 500 cc physiological saline s0 J^ e 
there was a drop in pressure to levels of about one-half the plateau 
although no saline was being added or removed. Interestingly enough, a 
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500 cc saline was introduced into the dog’s bladder, only 380 ce were removed 
from the bladder while approximately 100 cc clear fluid was recovered from the 
peritoneal cavity at the conclusion of the experiment. Additional experiments 
produced similar results. The experiments were repeated with the addition of 
methylene blue to the distending fluid, so as to provide information on the site 
of fluid loss. It was found that the fluid was escaping into the peritoneal cavity 
through the grossly intact bladder wall. Xo reflux up the ureters was demon- 




Figure 1 

( b'tention <?n ^ 10U ^ ^ le lire ters were divided near the bladder at the height of 

rharactorritb-' IIC f ^ e ^ ect 0,1 ^ te *TPe of curve produced of altering the stretch 
tionofa clo'* S ° • ^ ac ^ er - This was accomplished by repeated rapid disten¬ 
tion of v-^tf ^ lin,,ai T bladder to approximately' 500 cc capacity, with the produc- 
the hemorrhages and thromboses. During the following weeks 

had bce n subj 


became somewhat contracted and fibrotie. Although the bladder 


jectod to this trauma, there was no subsequent clinical evidence of 
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urinary dysfunction such as incontinence, frequency or discernible evidence of 
pain. 

As will be seen in figure 2, when a dog with a fibrotic bladder experiences acute 
urinary retention, the curve produced differs markedly from the distention 
curves of normal canine bladders (figure 1, A) in the following respects: 1) The 
initial rise of bladder pressure is much more abrupt. 2) There is no sustained fall 
in pressure following a peak, but rather, the pressure continues to rise to a ray 
high level followed by rupture of the bladder, a circumstance which does not 
occur in normal bladders. 

It is obvious that this type of preparation is almost ideal for determining the 
secretory pressures of the dog’s kidne 3 r s because there is no instrumentation of 
the ureters and the only trauma involved is the insertion of the urethral catheter. 
The high bladder pressure obtained could be due only to the secretory pressure 
of the dog’s kidneys because, as has been shown bj' Traitner ureteral peristalsis 
stops at ureteral pressures of 54.0 cm. of water. 



Figure 2 

Other investigators* have found lower secretory pressures by directly connect¬ 
ing the proximal ureter to a recording manometer', but they were handicapped 
b\ r evidence of some type of backflow. The operative trauma may also have ha 
some effect on their results. Our results do compare favorably with the pressures 
obtained by Rolnick and Singer who found that the secretory pressures were 
about 133 cm. of water. The highest pressure observed bj r us was 126 cm. 0 
water. We believe that the value of 126 cm. of water pressure is somewhere near 
the peak of secretory pressure of the dog’s kidney. This problem is being art rer 

investigated. „ ■ j 

Since the normal dogs in acute urinary retention developed 100-150 1 

in the peritoneal cavity, the question of prime importance became whet er ° 
not the fall in bladder pressure following the peak was due to mterstitia ea 'a 
through the bladder wall into the peritoneal cavity or due primarily o 
physical stretch characteristics of the bladder. 

* Barney, Guyon, Jones. 
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In order to determine the origin of the free peritoneal fluid simultaneous 
samples of bladder urine, blood and peritoneal fluid were examined for their 
respective contents of urea. In every instance the blood urea nitrogen and the 
peritoneal fluid urea nitrogen were found to be identical; whereas the bladder 
urine urea nitrogen was found to be concentrated about 13-15 times the values 
in the other specimens. Also since the peritoneal fluid was blood tinged and 
shooed evidence of clotting, it was clear that the peritoneal fluid was not coming 
from within the bladder, but most probably from the rapture of small subserosal 
bladder vessels. The fact that methylene blue passed through the bladder wall 
during rapid distention and not in slower acute urinary retention would indicate 
that there was more disruption of bladder components in the rapid distention 
and that the rate of distention, rather than the final volume of urine was the 
determining factor in the leakage of urine from the bladder into the peritoneal 
cavity. 


Another question of importance seemed to be whether or not a bladder would 
follow the same type of curve which had previously been produced during acute 
urinary retention (fig. l. A) if the dog's own urine were dripped into his bladder 
at a constant rate. 

Preparation for this experiment consisted of isolating both kidneys and ureters 
retroperitoneally, tying the ureters near the bladder, and leading the free ends 
of the open ureters to the outside. The urine was then collected from these free 
ciuh and siphoned at a constant rate into the dog's own bladder. 

A> can lie seen in figure 5A, the pressure rose precipitously aud theu came 
1 °" n as P ln the previous experiments. During the 25 hours in which the dog 
5lu dietl a total of 437 cc urine was placed in the bladder, but- only 350 cc 
urine could be removed. This left an unexplained deficit of S7.0 cc urine. Again 
u>ea analyses were made as described previously with the following results: 
>ood urea nitrogen = 50.0 mg. per cent: peritoneal urea nitrogen = ICO mg. 
P° r cent and urine urea nitrogen = 550 mg. per cent. This data would suggest 
' 'J' |' lere " as a leakage of urine into the peritoneal cavity, 
j. 1 ier ^ n diiigs of significance were: 11 Absence of ureteral dilitation below the 
~atuiCi. production of submucosal hemorrhages in the bladder, principally 
in I]' 6 ^? ster ' 01 superior portion of the dome: 3) absence of pathologic changes 
e\ i'Vr* a djacent to the catheter or Foley bag: 4) when the dog finally 
dowra I-' 0 P ressi 're was observed for 15 minutes with no change; upon the 

5 0 ,.' U ' >l, ° n cc lll ‘ ne 10 the bladder the bladder pressure decreased about 
tnoriia ' in< ! "thereafter constant. This is most probably explained on a purely 
anua basis mid could not logically be explained on the basis of extravasa- 


,vm of bladder 


untie at this point. 


diu-r i '' interesting to note that the dog's urinarv output became so re- 
1,00,1 as distention 


i^. ) . .. Proceeded that urine which was collected previously had to 

;lle tr C ,Cmed f ° ma * nta * n a constant rate of inflow whether or not this was 

i.i,.,,, , ?ot U P ' n l be distended bladder we are unable to state at this time, 
“uiouch it highly 


possible that bladder distention in some way caused oligu- 
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ria. This is veiy interesting because there was no mechanical connection between 
the bladder and the kidneys which became oliguric during distention. 

We then determined the relation between the bladder pressures and renal 
pelvis pressures during acute urinary retention. The preparation consisted of 
isolating both kidneys and ureters retroperitoneally. T tubes were then inserted 
into the ureters about one-half cm, below the renal pelvis. Pressures were then 
recorded simultaneously from both renal pelves and from the urinary bladder. 

During the first S hours (fig. 3), there were sharp intermittent increases and 
decreases of the pelvic pressures which were accompanied by mild changes in 
bladder pressure. The changes in pelvic pressure may be due to: 1) pyelovenous 
or pyelo-interstitial backflow; 2) spasm of the ureters due to the operative pro¬ 
cedure; 3) lack of ureteral peristalsis due to interruption of the continuity of 
the ureters with or without urinary backflow. Following this state, the pelvic 
pressure of one kidney paralleled the bladder pressure while the opposite pelvic 
pressure continued to fluctuate at a low level. 



TIME IN HOURS 
Figure 3 

We then determined the pelvic pressure of an isolated kidney while the bladder 
was being distended by the function of the opposite kidney. The dog was prepare 
by isolating one kidney and connecting its pelvis directly to a manometer, the 
distal portion of the ureter near the bladder being tied. The bladder was dis¬ 
tended by the functional activity of the opposite kidnejL 

The ureteral pressure (fig. 4, broken line) rose abruptly to about 50.0 cm. o 
water pressure and then showed sharp intermittent fluctuations of pressuie. e 
believe that these fluctuations of pressure could be explained only by some typ e 
of kidney or pelvic backflow because: 1) The pelvic and calyceal capacity '' as 
1.0-2.0 cc. 2) The volume of urine necessary to record these changes in ie 
manometer was of the order of 2.0-4.0 cc. 3) There was no transpelvic or extra- 
renal leakage during these changes. 4) The pressure changes were rapid. cn 
the avenue of escape must be venous, lymphatic, interstitial, or resorptive. 

Following the initial fluctuations described above, the pelvic pressure n | !r ’“ ^ 
the bladder pressure at a lower level of pressure even to variations as s g i 
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3.0 cm. oi wa;er pressure. This is difficult to understand in view of the absence 
of any mechanical connection between the two systems. 

Finally, we present a composite graph which we believe probably represents 
the importance of a decrease in rate of urinary output with an increase in bladder 
or peine pressure. As will be seeu in figure 5. A . when a normal bladder is filled 
st a eoiis'.nui rate based on the volume found in a normal bladder dining a com- 



i I ME IM KOUFo 
Figure i 





Figure o 

iX-')?* * mcrva ^- ! ' le bladder pressure rises to a very high level. With such 
er P Assure extravasation of urine into the peritoneal cavity occurs: 
p.j. , 111 anne urinary retention (fig. .5. O. a decrease in the rate of urine out- 

ttrine ' >ea ^ ena * J ' e? l h° bladder to accommodate a comparable volume of 
r . ' V ' U W>11! a comparable rise in bladder pressure with its aecompanvine 
't-xa-ation of urine. ' ' 
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The decrease in urine formation with an increase in bladder pressure may be 
explained in one of several ways. As may be seen in figure 5, B, the pelvic pres¬ 
sure increases with an increase in bladder pressure; this increase in pelvic, and 
therefore intranephric, pressure results in a decrease in urine flow as shown by 
the investigations of several authors.* Another possible mechanism which came 
to light during these experiments was a decrease in urine flow from mechanically 
isolated kidneys during distention of the dog’s bladder which may represent a 
reflex oliguria secondaiy to bladder distention. However, this observation has 
not been adequately substantiated by a sufficient number of observations to 
warrant its assumption as a constant occurrence. There are a number of inves¬ 
tigators!, who believe that pain, or trauma involving the bladder or other viscera 
may reflexly cause oliguria. 


SUMMARY AND CONCLUSIONS 


A method is presented which enables one simultaneously to determine the 
pressures which obtain in different parts of the urinary tract under varying con¬ 
ditions. 

During acute urinary retention the pressure within the dog’s bladder increases 
to a peak and then progressively decreases although the volume of the bladder is 
constantly increasing. 

Exogenous filling of a dog’s bladder at a very slow constant rate results in 
abnormally high bladder pressure with resultant extravasation of urine into the 
peritoneal cavity without a gross disturbance of bladder continuity, after which 
the bladder pressure decreases as it does in the normal bladder. 

Urinary output decreases as intranephric pressure increases during acute 
urinary retention, which could account for the normally low peak bladder pres¬ 
sures Avhich occur during acute urinary retention. Another explanation for the 
oliguria may be that it is caused reflexly as a result of distention of the bladder. 

Rapid distention of a dog’s bladder at a rate of 19.0 cc per minute to a total 
of 500 cc results in extravasation of a portion of the distending fluid into the 
peritoneal cavity although no gross break in bladder continuity is observed. 

Blood tinged free peritoneal fluid is produced in every case of prolonged acute 


urinaiy retention. 

A method is given for experimentally producing a fibrotic urinaiy blad er 
which is of some experimental interest especially in the determination of t ie 
secretory pressure of the kidney. , 

Acute urinaiy retention of great degree causes submucosal hemorrhages an 
thromboses with the formation of blood tinged urine. The dome of the blac c cr 
appears to be the site of predilection for these hemorrhagic phenomena. 

In every case of acute urinary retention within 24-36 hours bilateral hj 10 
ureter, hydropelvis, and moderate hydrocalyx develop. 


* Brodie 4- Cullis; Heidenhain; Henderson; Ludwig; Peters; Theobold and terne. , 

Winton (1931); Winton (1937). », t Barclay, 

f Black and Saunders; Gardner and Fox; Goodwin, Sloan and Scott; Xrueta, 

Daniel, Franklin and Prichard. 
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In these dogs no instance was encountered at any level of pressure at which 
there was evidence of incompetency of the ureterovesical junction. 

Attempts to arrive at an effective modulus of stretch for smooth muscle of the 
bladder, or the bladder as a whole, cannot be used reliably iu physiological work 
since the rate of distention is a determining factor in the type of curve produced. 

The secretory pressure of the dog's kidney is approximately 12li cm. of water. 
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The decrease in urine formation with an increase in bladder pressure may be 
explained in one of several ways. As may be seen in figure 5, B, the pelvic pres¬ 
sure increases with an increase in bladder pressure; this increase in pelvic, and 
therefore intranephric, pressure results in a decrease in urine flow as shown by 
the investigations of several authors.* Another possible mechanism which came 
to light during these experiments was a decrease in urine flow from mechanically 
isolated kidneys during distention of the dog’s bladder which may represent a 
reflex oliguria secondary to bladder distention. However, this observation has 
not been adequately substantiated Ivy a sufficient number of observations to 
warrant its assumption as a constant occurrence. There are a number of inves¬ 
tigators!, who believe that pain, or trauma involving the bladder or other viscera 
may reflexly cause oliguria. 

SUMMARY AND CONCLUSIONS 

A method is presented which enables one simultaneously to determine the 
pressures which obtain in different parts of the urinary tract under varying con¬ 
ditions. 

During acute urinary retention the pressure within the dog’s bladder increases 
to a peak and then progressively decreases although the volume of the bladder is 
constantly increasing. 

Exogenous filling of a dog’s bladder at a very slow constant rate results m 
abnormally high bladder pressure with resultant extravasation of urine into the 
peritoneal cavity without a gross disturbance of bladder continuity, after which 
the bladder pressure decreases as it does in the normal bladder. 

Urinary output decreases as intranephric pressure increases during acute 
urinary retention, which could account for the normally low peak bladder pres¬ 
sures which occur during acute urinary retention. Another explanation for the 
oliguria may be that it is caused reflexly as a result of distention of the bladder. 

Rapid distention of a dog’s bladder at a rate of 19.0 cc per minute to a tota 
of 500 cc results in extravasation of a portion of the distending fluid into the 
peritoneal cavity although no gross break in bladder continuity is observed. 

Blood tinged free peritoneal fluid is produced in every case of prolonged acute 
urinary retention. 

A method is given for experimentally producing a fibrotic urinaiy bla & 
which is of some experimental interest especially in the determination o 
secretory pressure of the kidney. j 

Acute urinaiy retention of great degree causes submucosal hemorrhages a 
thromboses with the formation of blood tinged urine. The dome of the b a 
appears to be the site of predilection for these hemorrhagic phenomena. ^ 

In every case of acute urinary retention within 24-36 hours bilatera P 
ureter, hydropelvis, and moderate hydrocatyx develop. 

* Brodie + Cullis; Heidenhain; Henderson; Ludwig; Peters; Theobold and 1 

Winton (1931); Winton (1937). . , „ ... Tr ,ieta Barclay, 

f Black and Saunders; Gardner and Fox; Goodwin, Sloan and Scott, i 
Daniel, Franklin and Prichard. 
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In these dogs no instance was encountered at any level of pressure at which 
there was evidence of incompetency of the ureterovesical junction. 

Attempts to arrive at an effective modulus of stretch for smooth muscle of the 
bladder, or the bladder as a whole cannot be used reliably in physiological work 
since the rate of distention is a determining factor in the type of curve produced. 

The secretory pressure of the dog’s kidney is approximately 12(5 cm. of water. 
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THE ELECTROLYTE DISTURBANCE IN URETEROCOLOSTOMY 


MORTOX KOREXBERG 


Transplantation of the ureters into different portions of the bowel in animals 
or man is accompanied by more or less definite changes in the electrolyte struc¬ 
ture of the organism. Transplantation of a single ureter results in no electrolyte 
disturbance because the kidney on the unoperated side is able to maintain 
normal electrolyte balance. 

The mechanism of the development of these changes in cases of bilateral 
ureterocolostomy has been variously explained: 1) There may be a loss of sodium 
from the bowel. 2) Damage to the kidney from back pressure, with or without 
infection, may impair its function in acid-base control. 3) Acid radicals from 
the urine may be reabsorbed from the bowel and returned to the plasma. Recently 
Ferris and Odel 1 have interpreted the changes on the basis of selective reabsorp¬ 
tion of the chloride ion from urine stored in the rectum and sigmoid. 

Recent experience with such cases has prompted me to suggest that the 
electrolyte change resulting from bilateral ureteral transplantation is attributable 
to the reabsorption of sodium chloride primarily', with secondary intra- and 
extracellular electrolyte readjustment. A few pertinent observations from the 
recent literature will serve to make this hypothesis appear reasonable. 

It has been shown that a syndrome resembling diabetes insipidus can be 
produced in normal dogs by repeated injections of desoxycorticosterone ace¬ 
tate. 2 ■ 3 • 4 With the administration of desoxycorticosterone there is progressive 
increase in fluid intake and urine volume. The addition of sodium chloride to 
the drinking water of these animals increases the excessive fluid exchange, the 
magnitude of the exchange being dependent upon the amount of sodium chloride 
in the diet. 4 The experiments of Mulinos et al. 4 demonstrate very definitely the 
primacy of thirst over the polyuria which follows. Concomitantly there occui 
a fall in urine specific gravity, a slight but consistent rise in serum sodium con¬ 
centration, and a fall in the serum potassium. 

When the syndrome is well established, attacks of muscular weakness make 
their appearance. These attacks of weakness or paralysis can be alleviated by 
the administration of potassium salts. 5 Although it is difficult to detect a sigm 
ficant disturbance of sodium or potassium balance during the gradual develop 
ment of the syndrome, it has been found that the skeletal muscles of anima s 
dying with paralysis contain large amounts of sodium and less than noima 
amounts of potassium. 5 These authors have noted that the syndrome of diabetes 
insipidus is associated with the slightly elevated serum sodium concentration. 
The muscular weakness results from the disturbance of intracellular electro} c 
concentration, notably, decrease in potassium and increase in sodium. 

Since the protective action of potassium salt administration is indepen en 
of the serum sodium concentration, Ferrebee et al. 5 refer to this intrace u ai 


1 Ferris, D. O. and Odel, H. AI.: J. A. AI. A., 142: 634, 1950. i t? f ■ Science,. 

2 Kuhimann, IX, Kagan, C., Ferrebee, J. W , Atchlev, D. W. and Loeb, K- 

90: 496, 1939. . T , t? t? Am T Phvsiol., 

3 Ragan, C., Ferrebee, J. W., Phyfe, P., Atchley, D. W. and Loeb, R. F.. Am. J. . 

^ Mulinos, M. G-, Spingarn, C. L. and Lojkin, M. E.: Am. J- t P {!w°n Sv’nnd’Loeb, 
s Ferrebee, J. W„ Parker, D„ Carnes, W. H., Gerity, M. K., Atchlej , V. IV. an 
R. F.: Am. J. Physiol., 135: 230, 1941. 
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exchange as replacement of potassium by sodium rather than displacement of 
intracellular potassium. In other words, it appears that sodium goes into muscle 
cells only when potassium comes out. 

More recently Gilman et al. 6 - 7 have demonstrated that the administration 
of sodium chloride solution to normal dogs is accompanied by a negative balance 
of intracellular water (i.e. intracellular dehydration), which in turn results in 
increased urinary excretion of potassium. The cellular dehydration max- result 
from administration of even hypotonic salt solution, and increases with in¬ 
creasing tonicity of the solution administered. Potassium excretion can be 
correlated directly with the degree of cellular dehydration. 

The symptoms and signs manifest in patients with bilateral ureterocolostomy 
are markedly similar to those found in the above mentioned experimental 
animals. All patients complain of a persistent salty taste, with thirst associated 
with ingestion of excessive amounts of water. This leads to polyuria (which 
appears as diarrhea). This is followed by fatigue, weakness, anorexia, nausea, 
and vomiting. The serum sodium concentration is found to be normal or slightly 
elevated, the blood chloride level is elevated, and the serum potassium level is 
below normal. 


Ihe injection of desoxycorticosterone, the administration of sodium chloride 
solution, and the performance of bilateral ureterocolostomy have in common 
t ie tendency to cause sodium chloride retention in the body. 

Ihe sodium chloride that appears in the urine of these patients is partial])' 
rea sorbed by the bowel. This reabsorption of sodium chloride from the bowel 
initiates the tendency to cellular dehydration with increased potassium loss 
■om the cells and increased urinary potassium excretion. 6 - 7 The diarrhea 
crus to accentuate this potassium loss. 8 When rehydration of the cells occurs 
■n aecoi dance with Donnan concepts, the potassium lost from the cells is re- 
pace by sodium. 5 The chloride ion remains in the extracellular water and 
^aines depression of the bicarbonate ion. The latter phenomenon has been 
^emonstiated by Gamble 9 to be characteristic of the organism’s preference to 
biearl am e ^ ec ^ 10 ^^ c stability at the expense of acid-base balance. The normal 
Ext'en ° na *' e va ^ ue res ts upon the integrity of the entire electrolyte structure. 
result's' 011 311 an ^ on com P on cnt, in the present instance, chloride ion, thus 
lvtic f T ( ^ e I )Iesa ' on °f bicarbonate ion and permits the body to maintain electro- 
low a ance " This accounts for the presence of the “chloride acidosis” and the 
In k on ~ ( li° x ide combining-power of the blood plasma. 
directo'r*" 11 ” "*^ 1 ^ le foregoing, the treatment of the disturbance must be 
patient ^ ^ ^ le inhibition of reabsorption of excess sodium chloride (the 
2) encoura S e d to empty the bowel as frequently as possible); 

to coml' e , na . UCe a l°' v sodium intake; 3) administration of potassium salts 
a t e excessive loss incurred by the frequent emptying of the bowel. 

Arts Bldg., Montreal, Canada 

•nudge O TT a 

’Mudge’ o' h ’ p m ?, s - Foulks, J. and Gilman, A.: Am. J. Physiol., 161: 151, 1050. 
’harrow’- rj r-’ r*™ ..-t' an d Gilman, A.: Am. J. Physiol., 161: 159, 1950. 

, Gamble’, jV i of, Pe . dla , t y 28: 515 > 19 ^-. 

A Loeture Syllabus 1939 UCa •^• natom y> Physiology and Pathology of Extracellular Fluid. 
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REGRESSION OF CANCER OF THE URINARY BLADDER 
FOLLOWING URETERO-INTESTINAL ANASTOMOSIS 

CHESTER A. FORT, II. C. HARLIN and II. D. ATKINSON 

/' rom Emory University School of Medicine, Atlanta, Georgia, and the Department of Urology, 
Lawson Veterans Administration Hospital, Chamblec, Ga. 

Many papers have been written about the etiology of cancer of the urinary 
bladder but the exact nature of its growth is still unknown. A recent article by 
Goldberg covers the literature on this subject and gives an interesting case 
report. 

This is a report of another case of regression of cancer of the urinary bladder 
following ureterosigmoidostomy.* 


CASE REPORT 


D. D., a white man aged 55, was admitted to Lawson Veterans Administration 
Hospital on August 25, 1948, complaining of the presence of bloody urine of 2 
years’ duration. The onset was sudden, painless, gross hematuria. He consulted 
a local physician who examined him cystoscopically and stated he had “tumors 
in the bladder” which he treated by fulguration for 11 months. Four months 
before discharge, he noticed some hesitancy, dribbling, frequency, and inconti¬ 
nence of urination. He also had nocturia 3 to 4 times and a feeling that be was 
not able to completely empty his bladder. 

After discharge, he went to the Bay Pines Veterans Administration Hospital, 
where a transurethral removal of a bladder tumor was performed, enabling him 
to void normally. He was then transferred to Lawson Veterans Administration 
Hospital for further treatment since it was not possible to remove all of the 
tumor at the Bay Pines institution. At the time of admission to Lawson the 
patient did not complain of ail}’ genito-urinaiy symptoms. For the past 2 3 r ears, 
he had suffered with severe hypertension, his systolic pressure at times as high 
as 200 mm. of mercury. He had symptoms of headaches and dizziness associated 
with his hypertension. 

Physical examination was essentially negative. Rectal examination revealed 
no enlargement of the prostate gland and no mass could be felt in the region o 
the urinary bladder. The laboratory findings were all within normal limits. 

Cystoscopy of August 30, 1948 revealed a papillomatous growth surrounding 
the bladder neck and protruding into the internal urethral orifice. Larger grov t is 
were present on the right inferior lateral margin of the vesical neck. Retrogiace 
pyelograms and ureterograms taken on August 31 were negative. Cystogi ant 
showed a filling defect in the region of the vesical neck, suggesting tumoi. / 
biopsy taken from the tumor mass at this time was reported as papillaiy C;U . 
cinoma of the urinary bladder, grade 2 (fig. 1, A), and was described as fol °" s- 


Published with permission of the Chief Medical Director, Department 
Surgery, Veterans Administration, who assumes no responsibility for the opinions -1 
or conclusions drawn by the authors. . • „ii v nro jectin£ 

* It should be borne in mind that this was a case of multiple, intiavesicallj p J 
papillomas without microscopic or other evidence of infiltration. Editor. 
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“The specimen consists of 3 small pieces of irregularly shaped soft white tissue. 
The largest is 4 mm., the smallest, 2 mm . in diameter. The section shows islands 
and cords of multi-layered epithelial cells. These are set in a small amount of 
connective tissue stroma. There is a generall 3 r intact basement membrane to 
most of the epithelium. The blood vessels in the stroma show in a few places 
a small number of epithelial cells. The epithelial cells are usually palisade in 
arrangement, but in some areas have lost their polarity and vary considerably 
in size and shape. There are hyaline inclusion bodies within the cjdoplasm of 
some of the epithelial cells. A moderate number of mitoses is seen.” 

The patient was prepared for operation in the routine manner, with sulfa- 
suxidine, nonresidue diet, enemas, etc., for five days. On September 17 bilateral 
ureterosigmoidostomy was done, using Coffe} r 1 technique. The immediate post- 



Fig. l 


, a ue eouise ' vas uneventful and the urinary output was good. Nine daj's 
to th P 7f U C ^".’ however, the patient complained of left flank pain radiating 
uron . e C 1 | e sticle. The following day his temperature rose to 103F. Excretory 
ahov ^'tT ‘ S .-°" ed ° n ^ r dilatation of the kidney pelves and of the ureters 
tinued toV'^ ana ‘ stomoses all d good function bilaterally. The patient con- 
of his ° a ' 6 . da '^ and spiking temperature, with a gradual elevation 

Oj— 'utrogen and diminishing of urinary output. 
abscosq 6 ^ Crndtl . a mass could be palpated in the left lower quadrant and this 
w as f 0lu 'f S dla ' Uec ^ though a McBurnej' incision under local anesthesia. This 
the ineisi * n ^ ra P ei ^ onea l and two drains were left in place. Following 

outp ut I'' 0 ' 1 ] a \ ld <lrai,mge ’ urine began to drain into the wound The urinaiy 
The rectal 1 ^ ^ c ^ m uushed and at the end of 4S hours had completely ceased. 
sc Ptic ten ° U f " aS a ' S ° gIG£ Pbv diminished. He continued to run an elevated, 
c o temperature and was given extensive supportive treatment in the 
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form of small blood transfusions, adequate intravenous fluids, and all types of 
chemotherapy and antibiotics. 

The patient’s course was progressively downhill and he expired on October 
8, 1948. 

Postmorten examination was made. The pathologist’s report of the urinary 
bladder is as follows: “The bladder is removed with difficulty because of a 
moderate amount of perivesical inflammatory reaction. The mucosal surface of 
the bladder in general is smooth and wrinkled and has a pale pink appearance 



, X . < . ... jr _fAAZa . A .)! .O' . 

Fig 2 


(fig. 2). There is one area which is slightly firm and elevated measuring 2 nini. 
in diameter and having a slight hemorrhagic appearance located 1-5 cm an 
teromedially from the right uieteral orifice. Both ureteral orifices are adequate 
and patent and located in their normal positions. The prostate is small. 

The submucosa m all sections is thickened with edematous vascular an 
brous tissue, variously infiltrated with a few lymphocytes and plasma cells ( B - 
1, B). In one location, there is a localized hemorrhagic extravasation causing 
slight disruption of the submucosa which in the same location extends on 
ward into the submucosa to form irregular pits. The cells aie thiee to foul a>e^ 
thick at this point. In another area, there is a similar, but deep extravasation^ 
There is some edema and neutrophilic infiltration in the subserosa. In no ac¬ 
tion does one see any carcinoma.” 
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SUMMARY 

A case report is presented of papillary cancer of the urinary bladder in which 
the tumor masses regressed subsequent to ureterosigmoidostomy. 

No explanation is offered for the disappearance of the tumor following this 
procedure. 

1106 Medical Arts Bldg., Atlanta, Ga. 
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INFECTED URACHAL CYSTS 
JOSEPH TAUBER a.\d B ERXARD BLOOM 
From the Departments of Urology and Suigery, Wesson Memorial Hospital, Springfield, Mass, 

Diseases of the urachus are rarely encountered in daily surgical practice. 
The authors wish to report 2 cases of infected urachal cysts in infants, in order 
to stress the diagnostic and therapeutic considerations. Because this disease 
is infrequently reported in the literature, the report of 2 additional cases 
is believed to be warranted. 

Normally the urachus involutes after being separated from the bladder proper 
by the development of a mucous fold; all that usually remains is a relatively 
short strand of a vezy narrow epithelial tube. This extends upwards in the mid- 
line from the anterior wall of the bladder dome to one-third the distance from 
the bladder to the umbilicus. The tube, though not completedly obliterated, is 
usually obstructed by r cellular debris. If there is failure of normal development, 
patency of the urachus results. This may be manifest in one of four ways: a) 
completely patent with openings at the umbilicus and into the bladder; b) com¬ 
municating with the bladder only; c) communicating with the umbilicus only; 
d) closed at both ends, but with lumen in between. 

Urachal cysts usually exist without clinical evidence. The type which com¬ 
municates with both the bladder and umbilicus may reveal a fistulous opening 
draining pus or urine. The internally open and completely' blind types may pass 
undiagnosed, even when the latter is the cause of cyst formation. Urachal cysts, 
as a rule, become clinically significant if infection occurs. When the cyst becomes 
purulent, it is termed a pyo-urachus. 

The subject of infected urachal cysts was reviewed by Atcheson in 1944, and 
by Brodie in 1945. Since then a report of internal perforation of an infected 
urachal cyst with subsequent peritonitis has been given by Blegen in 1946. His 
patient was treated by closure of the internal perforation with interrupted silk 
sutures and incision and drainage of the urachal abscess. No further treatment 
was required, since the urachal lumen became obliterated in the process of healing 
within a few weeks. Of 2 previously reported cases, quoted by Blegen, 1 patient 
had general peritonitis, and the other a fistulous communication between the 
sigmoid and urachal cyst. In his patient, because of abdominal distention an 
muscular rigidity, only after anesthesia could the urachal mass be felt. In 9 , 
Atcheson reported 2 cases of patent urachus in soldiers, aged 20 and 21. n 
one there was urinary' drainage, in the other, mucopurulent exudate from t ie 
umbilicus. Sibley' recently reported a case of infected urachal cy r st in a 13 -ycar 
old boy. Direct trauma to the umbilical region may' have been an aggravate 
factor in development of infection. His patient was treated by marsupialization 
of the abscess cavity, with excellent result. Dreyfuss states that probab y mos 
urachal cysts are retention cysts, although many communicate with the bla er. 
Some grow to considerable size, as was noted in the case of J. Shelton Hois e > 
quoted by Dodson, in a 4-y'ear old boy. At operation the cyst was It cm- 
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diameter and weighed 751 gm. However, most of them are small and escape de¬ 
tection for lack of signs or symptoms. More often they become a clinical prob¬ 
lem when infection ensues. The cause of the onset of infection is somewhat 
obscure, but trauma may play a part in its genesis. The situation may be com¬ 
pared to that of pilonidal cysts, where trauma so often is followed by infection. 
This would be in keeping with the facts that most of the patients are seen after 
puberty when the chance of appreciable direct trauma is greater. When infection 
occurs, a tender mass in the hvpochondrium may be noted. Rapid increase in 
size may occur. Gastro-intestinal and bladder symptoms, as well as fever, might 
be present. Pvo-urachus often drains spontaneously' before being recognized. 
They usually drain through the navel, or into the bladder. The latter will cause 
pyuria with urinary symptoms. However, the infection may burrow under the 
abdominal muscles and appear in the groin, or perforate the underlying peri¬ 
toneum to cause peritonitis. The cause of the peritonitis may not be readily 
recognized. In those cases in which no external perforation occurred, cystoscopy 
is valuable. Redness or other inflammatory changes may be noted near the 
dome of the bladder. Pus may be seen entering from the internal urachal opening. 
X-ray visualization of the bladder with opaque medium can be very helpful. In 
cases with drainage into the bladder, direct visualization of the abscess cavity 
may be possible on evstogram. In unruptured abscess or cyst, the oblique cysto- 
gram shows a characteristic concavity of the anterior bladder wall, caused by the 
oi eih ing urachal mass. By recalling that the urachus lies between the peritoneum 
an the transversalis fascia and that it develops by' tubulation of the upper part 
° the bladder during descent from the umbilicus into the pelvis, one will realize 
Its Proximity to the anterior bladder wall. 


BACTERIOLOGY 

• ' f T °^’ s h' e ptococci and staphylococci have been reported as causative organ- 

n many eases, the pus was found sterile by smear and culture. This is in 
^eepmg with the finding of sterile abscesses in other regions of the body. In one 
o oui cases, hemolytic Staphylococcus aureus was found, while in the other 
as e, the culture was reported sterile. 


TREATMENT 

the^ ln ma,, ' V sur £* ca l cases, antibiotics have wrought considerable change in 
a t ) P roac 'h- In pvo-urachus, incision and drainage are required. Ex- 
viw ,,;V' ne s ^ a " e ' s hazardous, and the risks are unwarranted. Whereas pre- 
have =1 1 " US sieved that excision would be required at a later date, reports 
results ■°" 1 | ^ lat slm P^ e drainage, with or without marsupialization, frequently 
cavitv H eS * ulc * aon the lining membrane and obliteration of the abscess 
achieve, .°" e ' el ’ 1ve believe that in the first of our cases, complete healing was 
erous C j n a relatively short time by laying the cyst open, connecting the num- 
hotli 0 f°r S ’ and exc * sln S P art of the anterior wall. Cultures should be obtained, 
Ruinanp iC llr , lno anc ^ ura(? hal content. Specific antibiotics and chemotherapeutic 
° men t ax e been found to be useful, both parenterally and by local irriga- 
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tioii. Since rupture into the peritoneal cavity is a real danger, prompt surgical 
intervention is necessary. Where drainage has spontaneously occurred into the 
bladder, excision of the urachal sac with closure of the bladder fistula may be 
required, if obliteration does not occur spontaneous^ after drainage. In fistulas 
draining through the umbilicus, vesical neck obstruction may be present, and 
may require correction before prompt closure of the vesical opening will occur. 

CASE REPORTS 

Case 1. C. W., Wesson Memorial Hospital No. 69132, a 14-month old male 
infant, was seen 3 days before admission, because the mother noted protrusion 
of the umbilicus. A lower abdominal midline mass was palpable, and the child 
was admitted with the diagnosis of urachal cyst. The infant’s behavior pattern 
had not changed, and except for the mass, there was no reason to believe him 



Fig. 1. Case 1. .4, retrograde cvstogram in anteroposterior position demonstrating pr - - 
sure deformity of bladder dome produced by ufachal abscess. B, oblique cystogram revea ' 
ing characteristic concavity of anterior bladder wall caused by the overlying urachal mas 


ill. On examination, the lower abdomen was prominent. The umbilicus was pio- 
truding and everted. A firm, nontender, nonfluctuating mass was palpable in 
the lower abdomen, extending from 2 cm. above the navel to the symphysis 
pubis, and laterally to the edges of the recti. On rectal examination, a smoof i 
mass extending deeply into the pelvis was noted. 

The hemoglobin was 60 per cent, red blood cells 3.70 million; white blood ce s 
20,900 with 29 per cent lymphocytes, and 65 per cent polymorphonuclears. 
days later, the white blood cell count was 13,500 with 29 per cent iymphocj <-S 
and 65 per cent polymorphonuclears. 

Catheterization yielded 2 ounces urine, but no change in the size of the ma-.s. 
Retrograde cystogram revealed a smooth concave pressure defect m t ie an 
terior bladder wall on oblique view (fig. 1). Temperature was 100F. Theie vas 
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no change in the local findings and no outward signs of acute inflammation. On 
the fourth hospital day, incision and drainage of the infected urachal cyst was 
done. The umbilicus was excised and the loculated abscess was laid open, forming 
a single cavity. A portion of the anterior wall of the abscess was excised, the 
eavitv packed, and the edges re-united with a few interrupted chromic catgut 
sutures to prevent gaping. 

Smear showed gram positive cocci and culture yielded Staphylococcus aureus. 
Postoperative^ parenteral penicillin and irrigations of the cavit} r with aqueous 
penicillin were given. The infant was discharged on the twentieth postoperative 
day, the abscess cavity becoming progressively smaller and the drainage scantier. 
During the following 6 weeks, several pieces of catgut extruded through small 
sinuses. Two months postoperativelj’ there was a solidly-healed, firm scar with 
no evidence of herniation. Nine month follow-up reveals the infant to be in 
excellent health. 

CW 2. J. 0. Jr., Wesson Memorial Hospital No. 42034, age 24, was admitted 
March 15, 1941 because of fever and fretfulness of 2 weeks’ duration. The child 
had been fuss}' for about 2 weeks before admission, and had been vomiting for 
3 to 4 days. Physical examination revealed an acutely ill child, temperature 
102F, pulse 1C8. The abdomen was rigid and distended and extremely sensitive 
to palpation in its lower portion. After 12 days of observation and waiting for 
wa ization, an operation was done because of pre- and postoperative diagnosis 
0 appendicitis with perforation and peri-appendiceal abscess. A lower right 
rectus incision was made and fascia and peritoneum ruptured spontaneously 
a tei handling with blunt end of scalpel. About 300 cc of foul smelling, greenish- 
°" P us was released. Two Penrose drains were placed for drainage, and the 
a ominal wall closed. Child was discharged on the nineteenth postoperative 
a ? ' nbl operative wound still draining. Culture of the fluid was sterile. The 
5'"sV S ' S '' 3S ne ^ a ^ ve - Blood count: 3.3-4.3 million red blood cells, hemoglobin 
~ P el ceiy tj white blood cells 24,800 with 90 per cent polymorphonuclears. 
( j- t ' admitted 2 weeks after discharge because the mother noted purulent 
a ' l: lar ® e from the umbilicus. Examination of the abdomen revealed small 
°f Purulent drainage, both from the umbilicus and the incision in the 
Mth 54" 61 C|Ua ^ rant ‘ The hemoglobin was 62 per cent, white blood cells 10,700 
med'° P °[ C6n ^ P°^’ mor phonuclears. The sinus tract was injected with contrast 
upwiMU e , monstra ting tract to run downward toward the cecum and then 
tract' • ° * U ' llmb 'hcus (%■ 1 )• The temperature course was normal. The sinus 
Five '' as lln S a ted with Dakin’s solution, ST 37, and saturated solution of urea, 
continued S ‘ * ater . tbe cb ild was discharged to the out-patient department for 
npri irrigations. The discharge diagnosis was “sinus after drainage of 

o ne Ppendlceal abscess ” 86 

'round ^0 ' a ^ C1 ’ cb ffd was readmitted with persistent drainage from the 
nation re • 'T cons tiP a tion, the child was progressing satisfactorily. Exami- 
dnus Th' 01 ed a . dl ' m Scar * n tbe right lower quadrant that contained a draining 
t° tj le rr;[ r °-rJ rat '' C ' n °f e lea ds ns follows: “The ileum and cecum were adherent 
ic appendix was swollen and in close proximity to the sinus tract. 
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The lumen of the tract was filled with thick creamy pus. Considerable inflam¬ 
matory adhesions were present throughout. The thickened sinus tract extended 
to the dome of the bladder and was firmly adherent. The ileum and cecum were 
freed and the appendix removed. The sinus tract was freed and dissected from 
the bladder wall. Grossly no lumenal connection was noted with the bladder, 
the bladder was reperitonealized, and the wound closed with silkworm sutures and 
clips.” The pathological report was urachal remnant and chronic appendicitis. 
The urine contained 1 plus albumin and many bacteria. Blood count was within 
normal limits. The postoperative course was rather uneventful, and the child 
was discharged on the eighteenth postoperative day. The wound healed by 
primary intention. 


SUMMARY 

Two cases of infected urachal cyst in infancy are presented. One cyst in a 
14-month old boy was diagnosed preoperatively and treated by a modified form 
of marsupialization. In the second case, involving a 2f year old boy, an appen¬ 
diceal abscess was; simulated, and after drainage, resection of the cyst wall was 
necessary. Reviewing the recent literature we find support in our belief that cure 
can be obtained with the help of antibiotics and adequate drainage of the cyst. 
This should make the need for secondaiy operations less frequent. 

820 Stale St., Springfield, Mass. (J. T.) 

67 Chestnut St., Springfield, Mass. ( B. B.) 
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PRIAPISM in sickle cell anemia* 

J. H. CAMPBELL a.vd S.AM D. CUMMINS 
from the Departments of Urology and Pathology, Shreveport Charity Hospital, Shreveport, La- 

Our paper will be limited to priapism occurring in sickle cell anemia, which 
constitutes a subgroup of diseases and injuries of the vascular and hematopoietic 
systems. Priapism associated with sickle cell anemia has been recorded pre¬ 
viously in 16 instances.! 

During a 10 year period (1940-1950) there were 159,690 admissions to the 
>. revepoit. Charity Hospital and approximately two-thirds of the admissions 
uere Negroes. Sickle cell anemia was found in 1S1 instances (102 males and 79 
ema es) of these Negro admissions. Priapism was the chief complaint in 5 cases. 


REPORT OP CASES 


• IN (No. 41592S), a 5 year old Negro boy, was admitted to Shreve- 
°* .Hospital September S, 1941 with the chief complaint of persistent 

Erikt^ri erect ‘on the penis and difficulty in urinating of 4 dav*s’ duration, 
uir? “.} 1)1 ' Kn ,0 orimission, he developed fever, abdominal pains, jaundice 

- * e ™ la t’c pains in his joints. The past history revealed the presence of 

the f tac ^ s ° 4 4ever > jaundice and “rheimiatic pains” in his joints. Also 
1,s * 01 ' !ev ealed that bis father, paternal aunt and an older sister 
d smular sym Ptoms of fever and jaundice. 

103 op a PP eare ri,t° be in pain and acutely ill. The temperature was 
on raaiiin T r Gla f,'' ere * cf<? ric and the penis was completely erected and painful 
w as distended 011 T lere was tenderaess in the suprapubic region as the bladder 

revea, . ed 5 8“' hemoglobin, 1,670,000 red blood cells, 
pbils, 4 sM - °>° C f r" S aiK ^ a d ’ deren t*al count of S2 polymorphonuclear neutro- 
uuclears Noorphonuclear eosinophils, 7 lymphocytes, 2 large mono- 

ricklincr 0 f Juven “ e and 2 nucleated red blood cells. There was 40 per cent 
Polvehrnnmt -f- i>lood ceIls as as moderate poikilocytosis, achromia, 
fragility te'sf° |5 * an< ^ macr °cytosis. The icteric index was 21.5 units and the 
0.22 per Cen t hemolysis be S innin S at 0.36 per cent NaCl and ending at 

~ *• V. 1. 

codeine sulf-iT 18 ca fricteri;cation, choral hydrate, tincture of belladonna, 

fusions of 300°' S ° blon )* de ’ f° e packs to the penis and three blood trans- 

septie vor\-ir, f C ea ° Durin S b ‘ s hospital course, his temperature curve was 
Priapism he L®*, !° 3 “ to 104 - 4F for 5 days. Ten days after the onset of the 
tile priapism i ^ ° HS second transfusion. At this time the fever subsided and 

h5s Virion improved, the laboratory 
‘In^this lm . Ved impiovc,nent - T1 ‘o icteric index fell to 16.0 units and the 

( 15 ) 34 ) Dit!!.rM . re t e *'s 4o sickle cell disease with and without anemia. 
S' Getzoff. 3 c.- ces , ?So U p', Ch'ng^tpU, Campbell, 2 cases (1935), Dawson, 2 cases 
< 19 U), Bro<lip (iaiG) ’ Grovel (1947), 

W - 1 OWi), Levant and btept (194S), Kemp and Hosay 
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total white count fell to 20,100. He was discharged October 7, 1941 with slight 
evidence of priapism. The blood picture revealed 12,000 white blood cells with 
57 polymorphonuclear neutrophils, 7 polymorphonuclear eosinophils, 3 stabs 
and 33 lymphocytes. The red blood cell count was 3,950,000 and the hemoglobin 
was 10.5 gm. 

A follow-up of 84 years revealed that (age of 14) the patient showed the typical 
features of sickle cell anemia. He weighed 88 pounds and was 64.5 inches in height. 
He had had 5 blood transfusions since discharge. So far as could be determined, 
there was no evidency of impoteney. 

Case 2. S. J. (No. 425278), a 19 year old Negro, was admitted to Shreveport 
Charity Hospital on April 20, 1942 with the history of having been awakened by 
a persistent painful erection of the penis on the morning of April 12, 1942. He 
had a previous attack 47 days before admission which was not relieved by 
sexual intercourse of 4 hours’ duration, but the priapism disappeared of its own 
accord 5 hours later. A second attack occurred March 14, 1942 and disappeared 
within approximately 24 hours without specific treatment. The present attack 
had been persistent, painful and of 8 days’ duration. He gave no history of 
difficult urination or traumatic injury. The past history revealed repeated attacks 
of “rheumatic pains” and “arthritis” of his knees, shoulders, and elbows since 
early childhood. He had gonorrhea 1| months prior to admission which was 
treated by urethral injections and a liquid medicine by mouth. 

The patient did not appear to be in severe pain. His temperature was 100.6F; 
the pulse was 100./minute and the blood pressure was 120/76. The scleras were 
slightly icteric and the inguinal lymph nodes were palpable. The penis was erect 
and tender to manipulation. There was no urethral discharge. The prostate 
gland was tender and slightly enlarged. 

Laboratory examination disclosed a trace of albumin in the urine and the 
serology was negative. The white blood cell count was 11,650 with 54 poly¬ 
morphonuclear neutrophils, 31 lymphocytes, 5 large mononuclears and 10 stabs. 
The red blood cell count was 4,320,000 and the hemoglobin wr . 14 gm. There 
was slight poikilocytosis, anisocytosis and an occasional target cell. The sickle 
cell preparation showed 95 per cent sickling. 

Therapy consisted of codeine sulfate, morphine sulfate, sodium bromide an 
hot compresses to the penis. The temperature curve varied from 100 to 1 
daily. The priapism began to subside on the third day of hospitalization and t le 
patient signed a release from the hospital. The attempt at clinical follow-up " as 
not successful. 

Case 3. A. J. (No. 434746), a 33 year old Negro, entered Shreveport Charity 
Hospital December 26, 1942 with the complaint of persistent penile erection of 3 
weeks’ duration. His first attack of priapism began 9 months prior to hospka i 
zation, at which time it lasted only 2 to 3 hours. Three months prior to vs 
admission to the hospital an attack occurred and the penis remained in a pai w 
erected state. Three weeks prior to admission the penis became compe 0 ^ 
erected and the condition persisted. In addition, he had had a “Ion gm c ,n ^ 
The past history disclosed that he had had numerous attacks of vague a idomim 
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pain which were accompanied by fever and jaundice. Also the patient had gonor¬ 
rhea in 1932 and pneumonia in 192S. 

Ihe patient did not appear acutely ill. The temperature was 100.6F, the 
pulse 104 and the blood pressure was 116/SO. The penis was completely erected 
and the corpora cavernosa were tense and tender to palpation. Apparently the 
corpus spongiosum and glans penis were not involved. The prostate gland was 
slightly enlarged, soft and tender. 

The laboratory examination revealed 3,950,000 red blood cells. 10.5 gm. 
hemoglobin, 11,100 white blood cells with 60 polymorphonuclear neutrophils, 5 
stab;, 32 lymphocytes and 3 monocytes. There were many target cells as well 
as slight poildlocytosis, anisocytosis, moderate hypochromia and polyehromato- 
philia. There was 95 per cent sickling of the red blood cells. The serology was 
negatn e and the urinalysis was essentially negative. A chest x-ray and a plain 
urogram were without significant findings. 

In regard to the hospital course, the patient had a temperature of 102F for 
4 days. 


inn rea * men * cons > s led of hot sitz baths, stilbestrol, sedation and a saddle block of 
mg. no\ocain. On the sixth day of hospitalization, there was evidence of 
impro\ ement of the priapism, and the patient was discharged January 11, 1943. 
f’l °* C Ti;, ‘ ^°- T76656), a 28 year old Xegro, was admitted to Shreveport 
arit\ o;pital May IS. 1946 with the chief complaint of persistent penile 
e 10u °f 2 weeks duration. His first attack of priapism began 4 months before 
m S1 ° n to *J le hospital and the attack subsided within 4 hours without treat- 
ai J - ' Jdnuxirnately 2 months prior to hospitalization he developed priapism 
eomnl'! ] ° part ‘ a ^- v subsided and for the past 2 weeks the penis had been 
had f e C 'f CrCet an< ^ accorn P an ied by pain. The patient stated that he had 
« ? F ° r |* le P ast ~ l days. His past history revealed that there had been 
', a Plcacs va gue abdominal pain and fever since childhood. In addi- 
10 a gonorrhea 1 year prior to admission. 

PresmnTmn/s:^ DOt a P pear acutely ill. The temperature was 100F, the blood 
er ect and t d Qn ^ ^ 1<? pu ^ se " as P er minute. The penis was completely' 
The , Cn f 1 t0 P a *Pation. Tlie corpora cavernosa were tense and tender, 
and i -* 6 “ aDC * " as so ^’ smooth, nontender and not enlarged. A chest film 
Jh P am ^ wre reported as negative, 
hemorior^q- em nitrogen was 26 ra S- Per 100 cc; red blood cell coimt 3.200,000; 
achromia ** a ^ kl°°d cell count 12,000 and moderate poikilocytosis, 

cent sicklin” po - chromatophilia. The sickle cell preparation revealed 85 per 
In the} e • 6 sp ' na ' fluid showed no remarkable changes. 

Theram° pat ’ ent continued to have slight fever. 

monocain % COn ‘ SI : te d °I caudal block, spinal anesthesia consisting of 100 mg. of 
■pj l -cdation and stilbestrol. 

erectile state" 1 ? P artia I regression, but the penis remained in a semi- 

vealed that th ° , tlme °I discharge on June 10, 1946. A 4 year follow-up re- 
r «)Uired lincnO* 2 ,? at ’ ent * la d had mild attacks of priapism but none that had 
a zation. The patient denied being impotent. 
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total white count fell to 20,100. He was discharged October 7, 1941 with slight 
ei idence of priapism. The blood picture revealed 12,000 white blood cells with 
57 polymorphonuclear neutrophils, 7 potymorphonuclear eosinophils, 3 stabs 
and 33 lymphocytes. The red blood cell count was 3,950,000 and the hemoglobin 
was 10.5 gm. 

A follow-up of 8? years revealed that (age of 14) the patient showed the typical 
features of sickle cell anemia. He weighed 88 pounds and was 64.5 inches in height. 
He had had 5 blood transfusions since discharge. So far as could be determined, 
there was no evidency of impotency. 

Case 2. S. J. (No. 425278), a 19 year old Negro, was admitted to Shreveport 
Charity Hospital on April 20, 1942 with the history of having been awakened b\ r 
a persistent painful erection of the penis on the morning of April 12, 1942. He 
had a previous attack 47 days before admission which was not relieved by 
sexual intercourse of 4 hours’ duration, but the priapism disappeared of its own 
accord 5 hours later. A second attack occurred March 14, 1942 and disappeared 
within approximately 24 hours without specific treatment. The present attack 
had been persistent, painful and of 8 days’ duration. He gave no history of 
difficult urination or traumatic injury. The past history revealed repeated attacks 
of “rheumatic pains” and “arthritis” of his knees, shoulders, and elbows since 
early childhood. He had gonorrhea 1 \ months prior to admission which was 
treated by urethral injections and a liquid medicine by month. 

The patient did not appear to be in severe pain. His temperature was 1D0.6F; 
the pulse was 100/minute and the blood pressure was 120/76. The scleras were 
slightly icteric and the inguinal lymph nodes were palpable. The penis was erect 
and tender to manipulation. There was no urethral discharge. The prostate 
gland was tender and slightly enlarged. 

Laboratory examination disclosed a trace of albumin in the urine and the 
serology was negative. The white blood cell count was 11,650 with 54 poly¬ 
morphonuclear neutrophils, 31 lymphocytes, 5 large mononuclears and 10 stabs. 
The red blood cell count was 4,320,000 and the hemoglobin wr . 14 gm. There 
was slight poikilocytosis, anisocytosis and an occasional target cell. The sickle 


cell preparation showed 95 per cent sickling. 

Therapy consisted of codeine sulfate, morphine sulfate, sodium bromide an 
hot compresses to the penis. The temperature curve varied from 100 to 101 
daily. The priapism began to subside on the third day of hospitalization and t w 
patient signed a release from the hospital. The attempt at clinical follow-up 


not successful. . 

Case 3. A. J. (No. 434746), a 33 year old Negro, entered Shreveport Chanty 
Hospital December 26, 1942 with the complaint of persistent penile erection ot 
weeks’ duration. His first attack of priapism began 9 months prior to hospita i 
zation, at which time it lasted only 2 to 3 hours. Three months prior o u 
admission to the hospital an attack occurred and the penis remained in a pai ' a 
erected state. Three weeks prior to admission the penis became comp e c 
erected and the condition persisted. In addition, he had had a “low gra e ei ei. 
The past history disclosed that he had had numerous attacks of i ague a > 
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pain which were accompanied by fever and jaundice. Also the patient had gonor¬ 
rhea in 1932 and pneumonia in 1928. 

The patient did not appear acutely ill. The temperature was 100.6F, the 
pulse 104 and the blood pressure was 116/80. The penis was completely erected 
and the corpora cavernosa were tense and tender to palpation. Apparently the 
corpus spongiosum and glans penis were not involved. The prostate gland was 
slightly enlarged, soft and tender. 

The laboratory examination revealed 3,950,000 red blood cells, 10.5 gm. 
hemoglobin, 11,100 white blood cells with 60 polymorphonuclear neutrophils, 5 
stabs, 32 lymphocytes and 3 monocytes. There were many target cells as well 
as slight poikilocytosis, anisocytosis, moderate hypochromia and polychromato- 
philia. There was 95 per cent sickling of the red blood cells. The serology was 
negative and the urinalysis was essentially negative. A chest x-ray and a plain 
urogram were without significant findings. 

In regard to the hospital course, the patient had a temperature of 102F for 
4 days. 

Tieatment consisted of hot sitz baths, stilbestrol, sedation and a saddle block of 
100 mg. novocain. On the sixth day of hospitalization, there was evidence of 
impiovement of the priapism, and the patient was discharged January 11, 1943. 
osc/,. J. H. W. (No. 476656), a 28 year old Negro, was admitted to Shreveport 
unity Hospital May 18, 1946 with the chief complaint of persistent penile 
election of 2 weeks’ duration. His first attack of priapism began 4 months before 
a m ' ss '° n 1° the hospital and the attack subsided within 4 hours without treat¬ 
ment. Approximately 2 months prior to hospitalization he developed priapism 
egam w Inch partially subsided and for the past 2 weeks the penis had been 

liadA 61eC ^ an< ^ accom Panicd by pain. The patient stated that he had 
at e\ei for the past 7 days. His past history revealed that there had been 
.■ ra , e stacks of vague abdominal pain and fever since childhood. In addi- 
le gonorrhea 1 year prior to admission, 
pres 10 -^ atlen ^ ^ not a PP ear acutely ill. The temperature was 100F, the blood 
ercct UI<! an< I the pulse was 110 per minute. The penis was completely'' 

The 8n * ;ender 1° Palpation. The corpora cavernosa were tense and tender, 
ami I'' 0 ? 1 '" ^ an< ^ " as soft, smooth, nontender and not enlarged. A chest film 
^ Pam uiogram were reported as negative. 

i'crnoc] - e ' n n ^ ro ® en was 26 mg. per 100 cc; red blood cell count 3,200,000; 
ac hrom° m ' i' r> w ^te blood cell count 12,000 and moderate poikilocytosis, 
cent si !yr' nn P 0 b’ c hromatophilia. The sickle cell preparation revealed 85 per 
In tb ■^ le s P lna I fluid showed no remarkable changes. 

Thera Patient continued to have slight fever, 

mo cons isted of caudal block, spinal anesthesia consisting of 100 mg. of 
The "i, ti0n and s tflbestrol. 

erectileV. :i ) >1Sm S ^ 10 ' ved P al 'tial regression, but the penis remained in a semi- 
vealcd that^f^ dle .^ me discharge on June 10, 1946. A 4 year follow-up re¬ 
quired \ J . le Patient had had mild attacks of priapism but none that had 
'capitalization. The patient denied being impotent. 
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Case 5. W. C. (No. 514899), a 9 .year old Negro boy, entered Shreveport Charity 
Hospital September 3, 1948 with the complaint of painful persistent erection of 
the penis and abdominal pain of 2 days’ duration. The erect penis had grad¬ 
ually become painful since the onset of the attack. The past history revealed 
frequent episodes of vague pains in his legs, arms, and abdomen. There was no 
family history of anemia. The patient was undernourished and poorly developed. 
The temperature was 100F and the blood pressure was 128/78. The penis was 
completely erect and painful on manipulation. The cervical lymph nodes were 
enlarged. 

Laboratory^ examination showed a negative serology; 3,370,000 red blood 
cells; 24,500 white blood cells, with 72 polymorphonuclear neutrophils, 3 stabs, 
9 lymphocytes, 14 monocytes and 2 polymorphonuclear eosinophils. There was 
a moderate poikilocytosis, hypochromia, slight anisocytosis, and polychromato- 
philia. An occasional target cell was present. There was 98 per cent sickling of 



Pig 1 Note well-formed patent cavernous spaces 


the red cells. The icteric index was 17 units. An excretory' urogram, x-ray of the 
chest, serology', urinalysis and blood chemistry' were not significant. 

Therapy consisted of 1 mg. stilbestrol 3 times a day'. Three to four cubic 
centimeters of thick dark grumous blood was aspirated from the crura and 
corpora cavernosa, and the corpora cavernosa were irrigated with normal saline. 
In addition, hot packs were applied to the penis. 

Following the aspiration and irrigation of the corpora cavernosa, the priapism 
partially subsided. When the patient was discharged on September 15, 191 
the priapism had subsided completely. 

The patient was readmitted to the hospital May 12, 1950 for furthei stuc ies. 
He had been impotent since the last admission. Laboratory examination shove 
3,500,000 red blood cells with 10 gm. hemoglobin and 100 per cent sickling. Ictei jo 
index was 20.4 units. The patient was given two transfusions of 300 cc of b oo 
Under spinal anesthesia a circumcision was performed and at the same time * 
biopsy of the corpora cavernosa was taken. 

Sections of the corpus cavernosum revealed well-formed patent caveinou 
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spaces. The trabeculae showed slight evidence of interstitial edema and fibrosis. 
In addition, theve was infiltration of an occasional lymphocyte and monocyte. 
Whether or not these findings produced narrowing of the cavernous spaces was 
difficult to determine from the sections. A few sickled red blood cells were present 
in the small blood vessels (fig. 1). 

The patient was discharged on May 20,1950 after an uneventful postoperative 
course. 


DISCUSSION 

Persistent erection of the penis and pain on manipulation of the penis are the 
chief symptoms. Previous episodes of penile erection of short duration and 
without sexual desire may have occurred. Usually, symptoms of sickle cell anemia 
are present. These symptoms consist of fever, jaundice, anemia, vague pains in 
the abdomen and joints, weakness and leg ulcers. The family history may reveal 
the presence of symptoms associated with sickle cell anemia. Urinary symptoms 
are uncommon; however, one of our cases (N.D.) complained of the inability 
to urinate. No history of previous injury or trauma was obtained in our cases. 

Priapism associated with sickle cell anemia has been previously recorded in 
Patients from 8 to 29 years of age. In our series of cases it was found to occur in 
Patients from 5 to 33 years of age. It is not found after 40 years of age, since 
patients with sickle cell anemia rarely live beyond that age. 

n the prone position, the penis is usually maintained at an acute angle to the 
Pu is. On palpation, the corpus spongiosum is soft and apparently not involved. 

ie corpora cavernosa are uniformly hard and painful. The typical sickle cell 
anemia facies consisting of generalized hypoplasia, spindle legs, bluish-green 
^Th^r S ^ en ? c status and leg ulcers may or may not be present. 

0 j,, e ia S nof ’is of sickle cell anemia depends upon the laboratory demonstration 
ctiol G rec ^ blood cells and the associated anemia. Priapism due to other 

' ogical causes must be ruled out in patients with sickle cell anemia. A review 
as? ^ au l°Psy records of 16 cases of sickle cell anemia revealed the following 
lularenfi ^' seases or con ditions: Carcinoma of the kidney, typhoid fever, 
peritonftk- "^ er * cns ' ve cardiovascular disease, nonsuppurative encephalitis, 
Vn ii„ 01 * S ’ tuberculosis, syphilis, bronchopneumonia, lung abscess and acute 

Thl Phy ° f the liver - 

y’riemTf^h mec b an ’ sm of the thrombosis or pseudothrombosis of the vascular 
proposed {} 6 ^ en ' s occurring in sickle cell anemia is obscure. Diggs and Clung 
t 0 (j le *j >at t| le congestion and capillary engorgement of the tissues were due 
elongated 01 - anc ^ the resistance encountered in passage of the spiked and 

there was ^ Ce ^ s ’ n the capillaries. Murphy and Shapiro observed that 

Preceding 1 t lro 8 lcss 'vc rise in the number of sickle cells in the circulating blood 
more p r( f & Clas ' s an( t as a susceptible erythrocyte became older - , sickling was 
rvotik) .^ a b n an d Gillespie explained that a susceptible erythrocyte 

authors ( jj s ^ 0 ° n ^ T ^ ’ts hemoglobin was in a reduced state. In addition, these 
to produce'°' Cre ^ an ox J r g en tension of 45 mm. of mercury was necessary 
sickling. Krogh and also Landis reported that capillary anoxia 



702 


J. H. CAMPBELL AND SAM D. CUMMINS 


damaged the lining cells and rendered them more permeable to plasma and as 
plasma escaped, hemoconcentration resulted which tended to stagnate the blood 
and build up the carbon dioxide content. These changes in turn tended to produce 
sickling of the susceptible erythrocytes. If these observations are facts, priapism 
in sickle cell anemia could be precipitated by constriction of the venous blood 
supply of the penis in susceptible patients. 

A review of the literature fails to reveal any previous stud} 7 of the bisto- 
pathology of the corpora cavernosa in sickle cell anemia. No definite conclusion 
can be made from the case that we have studied. The sections showed no specific 
findings. However, from the sections it can be definitely stated that there were 
no organized thrombi in the cavernous spaces. 

Caudal anesthesia, hypnosis, spinal anesthesia, sedation, intravenous mercuro- 
chrome, oxygen inhalation, x-ray, estrogens, transfusions, aspiration of the 
corpora, multiple surgical incisions of the corpora, hot and cold compresses have 
been employed in the treatment of priapism occurring in sickle cell anemia. 

We believe that small multiple transfusions is the treatment of choice. It is 
important to use blood that does not show the sickling trait in order to increase 
the erythrocyte count of the blood stream and to insure an average 120 days life 
span of the cell rather than the 20 days life span of the sickle cell. Sedation is 
used as needed. 

Certainly there is no indication for radical surgery in the treatment of priapism 
occurring in sickle cell anemia, since all of the previously recorded cases, as well 
as our 5 cases, did not develop gangrene. 

Six of the previously recorded cases* were described as being impotent. In the 
remaining cases no reference was made on this subject. It is judged that the 
cases were not followed long enough to determine potency. All six of these cases 
had been treated either by aspiration of the corpora cavernosa or by multiple 
surgical incisions. The only case we treated by aspiration of the corpora cavernosa 
also became impotent. Therefore, there appears to be a direct relationship 
between aspiration or incision of the corpora cavernosa and the development of 
impotency. 


SUMMARY 

Five cases of priapism complicating sickle cell anemia and occurring in Negioes 
whose ages varied from 5 to 33 years are presented and the previously reporte 
cases are briefly reviewed. Clinical follow-up consisting of lj, I and 8 years, 
respectively, is available in 3 cases. A short discussion of the symptoms, physica 
findings, diagnosis, physiopathology and treatment is given. 


CONCLUSIONS 

Priapism may be the chief complaint of Negro males with sickle cell anenum 
Impotency is prone to occur in the patients who are treated by aspiration 0 
incision drainage of the corpora cavernosa. . ,j iQ 

Histopathologic study of the corpora cavernosa in one of our patren s u 

* Hahn, Harrison, Kemp, Levant and Stept, Phillips, Rosokoff and Brodic. 
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had recovered from priapism revealed no evidence of thrombosis of the cavernous 
spaces. 
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PENILE HORN 

ERNEST WINTERHOFF and A. JEROME SPARKS 
From the Section of Urology, Veterans Administration Hospital, Indianapolis, Ind. 

Cutaneous horns are a peculiar form of cutaneous wart characterized by an 
excessive and increasing keratosis . 1 These are most common on the scalp but 
have been reported to occur in man}' locations. 

Seven cases of penile horn previously have been reported in North American 
literature. The first case was reported by Jewett in 1851. 2 Since that time cases 
have been reported by Brinton, 3 Young, 4 Van Der Velde, 5 Goldstein, 6 Taylor, 7 
and O’Crowley. 8 The cases reported by Young and by Goldstein were unique in 
that 2 horns occurred on the penis in the same patient simultaneously. 

Van Der Wide in a review of the literature was able to find 24 cases reported 
in the European writings. 6 


CASE REPOHT 


L. A., a 53 year old white farmer, was admitted to the Indianapolis Veterans 
Hospital December 21, 1949. The chief complaint was a painful, horny growth 
on the penis. Fifteen months prior to admission the patient complained of pain 
about the glans penis and the inability to retract the prepuce. Circumcision was 
advised and performed, but the soreness of the glans persisted and a warty 
growth soon appeared. The wart grew rapidly and in a short time a horn ap¬ 
peared which gradually increased in size during the year before admission. On 
several occasions the patient trimmed the horn with his pocket knife to reduce 
its size. He consulted his physician because of the malady and local applications 
to control the pain were prescribed. But tenderness and pain at the base of the 
lesion were practically constant and finally brought the patient to us. 

The positive findings on examination were: blood pressure, 178/102; an ir¬ 
regularity of the pupils; and a horny growth on the penis. The penile horn was 
located on the left side of the glans at the junction with the shaft. The base of 
the lesion was 4 cm. in diameter and the length of the horn was 7 cm. The base 
was tender and reddened with a tendency toward piling up of the edges; it vas 
laminated and grayish yellow in color (fig. 1, A). The inguinal nodes were en¬ 


larged bilaterally. 

Published with the permission of the chief medical director, Department of Medicine 
and Surgery, Veterans Administration, who assumes no responsibility for the opin 
pressed or conclusions drawn by the authors. . , . • *;„ n Mil- 

Read at annual meeting, North Central Section, American Urological Associat , 
waukee, Wis. October 13, 1950. , 
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Saunders Co., 192(5. 
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The serologic examination for syphilis was negative. X-ray of the chest was 
vrichin normal limits 

Tne clinical diagnosis was “probable carcinoma of the penis with epithelial 
torn formation.' 1 



Fig. 1 



■JO. f v )s ‘ 




Fig 2 


r >n^ vrith° n " ' cxc ’~ e< ^ "5th electrosurgical technique on December 30. 1940. 
rtaio-- r t m ?'°‘ an * n guinal lymph node for biopsy. The base of the growth 
it rr.r JVf . ' Vlt ^ a margin or 2-3 mm. of normal skin and. in order to adequately 

cdces 0; - esi °n. a thin layer of the corpus spongiosum was removed. The 

c-a'cnt bm ^ a PP rox imated with interrupted sutures of fine chromic 
1 e remainder os the wound, which wa s quite large, was left to 
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gianulate because it was felt that closure would result in too much constriction. 
A Xo. 18 Foley catheter was anchored in place at the end of the procedure to 
facilitate cleanliness of the wound and dressings. 

The postoperative course was uncomplicated. Penicillin was given prophy- 
lacticall}\ The wound was kept clean by the use of wet saline dressings when 
the slough began to separate. Epithelialization was complete in eight weeks, and 
examination at that time revealed only a mild degree of chordee. The patient 
was last seen on June 20, 1950 (fig. 1, B ) when he reported normal urination 
and no interference with sexual intercourse. 

Pathological report (Dr. David Rosenbaum): “Sections through the base of 
the lesion show a very great proliferation of stratified squamous epithelium down¬ 
ward into the underlying connective tissue. The epithelial cells grow in sheets, 
strands and nests and most of them are limited by a basement membrane. 
Plowever, in some places, the basement membranes have lost their integrity and 
cells of epithelial origin are seen in the stroma. Some of the cells are atypical in 
appearance but most of them tend to be of mature stratified squamous type. 
Mitotic figures are rare” (fig. 2). The hardened portions of the lesion showed 
enormously thickened parakeratotic epithelium. The diagnosis was squamous 
cell carcinoma, grade 1, of the penis with epithelial horn formation. 

The microscopic examination of the lymph nodes showed a slight reactive 
hyperplasia. 


Discrssiox 

Cutaneous horns usually begin as a wart on normal skin or in scars. Warts 
and papillomatous growths on the penis occur most frequently in those patients 
with redundant prepuces who seldom retract the foreskin for reasons of cleanli¬ 
ness. We believe that irritation of the glans, as was true in our case, is the most 
important etiologic agent in the development of warts, carcinoma and subse¬ 
quently in a few cases cutaneous horns. Whj r do not all patients with warts and 
carcinoma of the penis develop cutaneous horns? This question is as yet un¬ 
answered. Perhaps a virus infection, such as was incriminated in cottontailed 
rabbits as causing horny growths, could be the answer. 9 

Cutaneous horns are lesions characterized by keratosis or a pathologic epidei- 
moid proliferation. Keratosis has long been known to be a precursor of carcinoma, 
and in our case the picture of carcinomatous change was definitely present. 
Lebert found that 12 per cent of the cases of cutaneous horn he reported de¬ 
veloped carcinoma. 10 The cases reported by Van Der 't elde, Goldstein, an 
Taylor all were reported as carcinoma with horn formation. In all cases demon 
strating epithelial horn formation on the penis carcinoma must be ruled out. 

We believe that the treatment of choice is excision with electrosurgical tec 
nique. With this method the operation is easily performed in the minimum o 
time with little blood loss. In removal of the lesion a margin of normal tissue 
about the base must be removed to prevent recurrence. Young 4 pointed out 43 

9 Huggins, C. B.' Ibid. 

10 Lebert: Keratose, Breaslau, 1S61. 
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removal of the horn without excising the skin and underhung growth resulted 
in failure of treatment. In lesions that are unusually large amputation of the 
penis must lie considered, and as a matter of fact, this possibility was discussed 
with the patient. Van Der Velde 5 was of the opinion that amputation of the 
penis was the one and only successful method of treatment. The smooth and 
rapid healing in this case, the prompt disappearance of the inguinal adenopathy, 
and the subsequent course, even though the interval is much too short, leads us 
to agree with \ otmg that wide local excision will suffice when feasible. 

SUMMARY 

A case of cutaneous horn of the penis has been reported which was treated 
successfully by electrosurgical excision. 
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INTERSTITIAL CELL TUMOR OF TESTIS 

HARRY GRABSTALD, JOHN S. HAINES and ANDREW G. MORROW 
From the Urology Service and Tumor Service, United Stales Marine Hospital , Baltimore , Mi. 

Recently Melicow, et al., reported the tenth case of interstitial cell tumor of 
the testis occurring in childhood. These authors presented an excellent discussion 
of the subject of Ley r dig cell tumors and a review of the literature. Reiners and 
Horn subsequently reported 2 cases in adults, bringing the total number of pub¬ 
lished cases in adults to 29. The purpose of this paper is to present the thirtieth 
case in adults, the first to have a simple enucleation of the neoplasm. 

CASE REPORT 

J. K. D., Hospital No. 84428, a 32 year old white man, Coast Guard, was 
admitted to the U. S. Marine Hospital, Baltimore, on August 21, 1948, com¬ 
plaining of fatigue, pain and swelling of both ankles, gynecomastia, and pro¬ 
gressive loss of libido. 

He gave a history of having been kicked in the genitalia during earl y youth 
resulting in atrophy of the right testicle. In 1944 the patient first noted bilateral 
gynecomastia which was progressive to the time of admission. For 2 years prior 
to admission the patient complained of increasing loss of libido. He was still 
able, however, at the time of admission, to have intercourse. 

In 194G the patient suffered a "stroke" resulting in paralysis of the left half 
of his body. This cleared except for minimal residual sensory changes. Soon 
after this episode he began to experience transient but rather severe substernal 
pain which recurred frequently during the 2 years preceding admission. The 
attacks of substernal pain were precipitated usually by rapid walking or heavy 
work. 

Two months prior to admission he first complained of vague pains in the lower 
legs and calves with swelling and tenderness in both Achilles’ tendons. 

Physical examination on admission showed pronounced bilateral gynecomastia 
(fig. 1). The patient walked with a limp favoring the left leg. Each Achilles 
tendon was thickened 3 to 5 times normal size and was tender on palpation. A 
nodule measuring 0.5 cm in diameter was palpable in the Achilles’ tendon of the 
left gastrocnemius muscle. Both tendons felt hard in the midportions. This was 
more marked in the left tendon. 

Examination of the external genitalia revealed the right testicle to be appioxi- 
mately l normal size. The left testicle was slightly smaller than normal. > c 
epididymis on the left was normal. In the upper portion of the left testicle ac ja^ 
cent to the head of the epididymis was a definite, well isolated, almost stony 
hard nodule which was felt to be within the parenchyma. Cord structures w&e 
normal. Rectal examination revealed no evidence of prostatic enlargement an 
the seminal vesicles were not palpable. 

Other physical findings were within normal limits. 

Laboratory data: White blood count, red blood count, urinalysis, an sei 
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logical tests for syphilis were normal. Total cholesterol varied from 474 mg. per 
cent to 559 mg. per cent (normal 180 mg. per cent to 220 mg. per cent). Tests 
of liver function, including zinc sulphate, thymol turbidity, cephal in floccula¬ 
tion, icterus index, and serum bilirubin were within normal limits. Uric acid 2.9 
mg. per cent, calcium 10.1 mg. per cent, inorganic phosphorus 2.5 mg. per cent, 
senim amylase 111 units. Repeated basal metabolic tests were normal or slightly 
depressed. X-rays of both Achilles’ tendons, the long bones, skull, and chest were 
normal. An excretory urogram revealed no abnormalities. Friedman reaction 
was negative. 

The patient was admitted to the orthopedic service because of the acute symp¬ 
toms referable to the Achilles’ tendons. Biopsy of the tendon masses revealed 
typical xanthomatous changes. He was treated with low cholesterol diet during 
his hospital stay. 



Fig. 1. Patient 


e was seen in consultation by the urology' service because of the gyneco- 
teT'l 1 ' ^ 0SS and the left testicular mass. Because of the atrophic right 

rerno G pro i= less * ve l° ss libido, the patient refused to have the left testicle 
tltof 0 ' G ^ e ^° le su hnhtting to surgery', therefore, the patient had to be assured 
plai °V ^ ^ Umor noc lule and not the testicle was to be excised. It was ex- 
if 10 ■ * lal; a l rozen section would be obtained at the time of surgery and only' 
s j ai ^ rCIn0ma Were found would the testicle be removed. Under these circum- 
A : ^ es an ex Pl°ratory' operation was performed on October 21, 1948. 
in the ° 1S °^ e< ^ 110f I u le which measured 1 cm. in diameter was found embedded 
"'ell ^ Paiench y ma ’ n the upper portion of the left testicle. The nodule was firm, 
because a ^ SU a *' 6 ^’ an< ^ was enucleated with ease. Frozen sections were made and 
tivn „ G n ° c ' e bnite diagnosis was offered, the wound was closed. The postopera- 

Path'r Was Ulleventfu1 ' 

mass le P 01 ’t (C. H. Binford, M.D.): The specimen was a firm, rounded 

yjjcr T, * over 1 cm ’ n diameter. On section the color was brown. 

Pnd eni ,- C ,° piC .' ^ thin fibrous capsule irregularly' separated the tumor from testis 
K Jmis. Branching from this capsule collagenous trabeculae divided the 
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tumor into variously sized lobules. The tumor pattern consisted of a very deli¬ 
cate vascular stroma which supported clusters of closely coherent polyhedial 
cells of 16 to 20 y in diameter. Nuclei were uniformly medium sized and vesicular. 
Nucleoli were prominent. Cytoplasmic zones were granular, finely vacuolated, or 
clear. The overall pattern of the tumor was somewhat suggestive of adrenal 
cortex. Cells undergoing mitotic change were not observed. Small masses of tumor 
cells were found outside of the capsule and while an occasional extracapsular 
mass suggested that it might be in a lymphatic space, definite lymphatic invasion 
was not demonstrated. Within some of the tumor cells were rod-shaped bodies 
about 1 by 1 by 10 n which were stained pink by Romanowsky stain. These 



Fig 2 A, pliotomiciogiaph of tumoi X 150, B, photomicrograph of tumor X 300 


bodies appeared to be morphological^ consistent with so-called “crystalloids 
(fig- 2). f 

A Sudan IV stain of a frozen section revealed an appieciable number ot orange 
stained fine globules within tumor cells. On the polanzed light this lipoid was 
isotropic. 

The tumor was seen by several other pathologists including Dr. Harold Stew at 
of the National Cancer Institute, Bethesda, Maryland; Dr. Fied Stewart, Me¬ 
morial Hospital, New York City; and Dr. S. K. Mostofi of the Armed Foices 
Institute of Pathology. All agreed that the diagnosis was “interstitial cell tumor 

of the testis.” , ,, , , 

Dr. Mostofi discussed the possibility of a diagnosis of androblastoma, 
stated that the presence of the crystalline inclusions should place the tumoi in 
the interstitial cell group. 
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The patient refused further surgery. He was asymptomatic at the time of 
discharge although there had been no breast changes. 

Although the patient was advised to do so he did not return to this hospital 
for treatment. 

He was subsequently admitted to the U. S. Naval Hospital, Philadelphia, on 
September 12, 1949. The following clinical eourse summary was received from 
the U. S. Naval Hospital: 

On the day of admission the patient noted a sudden onset of severe substernal 
pain and perspiration. A local physician was called who administered morphine 
and referred the patient to the hospital with a tentative diagnosis of myocardial 
infarction. At the time of admission the patient complained of substernal pain 
which had not been relieved by the medication given previously. He was restless, 
in some respiratory distress, and coughing frequently. Physical examination of 
the heart revealed no abnormalities. Blood pressure 94/64. He was given oxygen, 
aminophyllin, and sodium amytal. In spite of supportive measures he suddenly 
became comatose and intensely cyanotic. Tourniquets were applied to the ex¬ 
tremities but the patient died 25 minutes after admission to the hospital. 

Pei-mission for autopsy was granted. Findings were as follows: 1) coronary 
occlusive disease with myocardial infarction; 2) pulmonary edema; 3) chronic 
passive congestion of liver; 4) deformity of right wrist. 

Inquiry concerning the genitalia and breasts revealed that the pathologist had 
noted no gynecomastia. Microscopic examination of the breasts was not carried 
°ut. Both testes were normal grossly and microscopically. 

DISCUSSION 

An interesting observation in this case has been the associated coronary artery 
disease, xanthoma formation and hypercholesterolemia. Elevated cholesterol 
levels may have been either a result of the xanthoma or possibly of the coronary 
aitery disease. Mathe has reported a case of interstitial cell testicular tumor 
associated with a xanthoma of the abdominal wall. It may be of significance 
that of the 30 interstitial cell tumors described in adults, 2 should have associated 
xanthomas. Lnfortunately, cholesterol levels were not reported in Math As case. 

Interstitial cell tumors in mice have been experimentally produced following 
administration of stilbestrol. Interstitial cell hyperplasia in man has been de¬ 
scribed following vasectomy, partial castration, cryptorchism, transplantation 
0 Tstioles, in tuberculosis, syphilis, carcinoma, atrophy of testes with hypo- 
1 jroidism, cirrhosis, chronic alcoholism, and after administration of estrogens. 
t is again perhaps of significance that the latter four physiological and patho¬ 
logical states and disease entities in which there is interstitial cell hyperplasia, 
me also characterized by an abnormality in steroid metabolism. 

SUMMARY AND CONCLUSIONS 

A tase of interstitial cell tumor of the testis is reported. This is the first in- 
S amc 1,1 " IIC * 1 an interstitial cell tumor of the testis has been treated bv local 
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In this patient there was associated xanthoma formation and hypercholes¬ 
terolemia. Evidence to suggest faulty steroidandrogen metabolism in disease of 
the interstitial cells is presented. 

U. S. Marine Hospital, Norfolk, Va. ( H. G.) 

11 E. Chase St., Baltimore 2, Md. ( J. S. H.) 

Johns Hopkins Hospital, Balto., Md. (A. G. M.) 
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BILATERAL IXTERSTITL4L CELL TUMOR OF THE TESTICLE 

FRED K. GARVEY ax:> TOM B. DANIEL 

From the Urological Division of the Department of Surgery. Bowman Gray School o] Medicine 
of Wake Forest College, and the Xorth Carolina Baptist Hospital, II inston- 

Salem, -V. C. 

Interstitial cell tumors of the testicle have been an interesting, although rare, 
pathological entity. Many such cases so diganosed, including V* aldeyer’s original 
case in 1872, have instead been shown, in the light of recent pathological histo¬ 
logical review, to be cases of hyperplasia. Authenticated cases of true tumor have 
not exceeded thirty. 

Warren and Olshausen have given the following criteria for distinguishing 
between hyperplasia and tumor: “Hyperplasia—an increase of interstitial 
cells between the tubules without destruction or displacement of the tubules 
beyond the limits of the tumor.” ‘‘Tumor—a discrete nodule or group of inter¬ 
stitial cells locally replacing or displacing the seminiferous tubules.” 

Melicow et al. have recently reviewed the literature and have added a case 
of tumor. Jemerin in 1937 presented an excellent review. 

We wish to report what we believe to be the first American case of bilateral 
interstitial cell tumor and the second in the world’s literature. Ivaufmann’s 
case, included in Melicow’s review, of bilateral involvement has been generally 
accepted to be the only other such instance reported. (Rigoletti’s case of 19-3G. 
included also in Melicow’s renew, has been shown to be unilateral rather than 
bilateral as reported.) 

CASE REPORT 

P. H. C. IXo. 94042) aged 19, was originally seen in the out-patient department 
for a speech defect, a severe stutter. During his physical examination the in¬ 
cidental finding of bilaterally enlarged testicles was noted and he was referred 
to the urology clinic. The patient stated that he first noted enlargement of both 
testicles 5 years previously. There had never been any associated pain, trauma, 
or evidence of inflammation. The increase in size had been gradual, but had 
not lasted over a period of two or three months. He stated that before this time 
the testicles had been normal in size. Both testicles enlarged at the same time. 
The patient had developed slowly as a child and did not walk until the age of 2. 
He had always stuttered for as long as he could remember. He grew rapidly from 
the age of 6 to 12 years but since that time his size and weight had not changed 
appreciably. 

The patient neier had had more than a very slight interest in the opposite 
■-ex, as he stated it. almost none.” He had never had any ‘‘dates” and had had 
no hetero-exual experiences. He had practiced masturbation oecasionallv al¬ 
though rarely He had never had any nocturnal emissions and stated that he 
had had no ejaculate with masturbation. The family historv was interesting onlv 
m that a number of relatives stuttered. 
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Physical examination: The finding most immediately evident was the patient's 
stature (fig. 1). His trunk was stocky and the upper and lower extremities were 
shortened. The head was of normal size but gave the impression of relative 
increase in size, as compared with the trunk. The musculature was particularly 
■well developed and was firm. The patient was mentally alert and apparently of 
normal average intelligence. He stuttered to an extreme degree. The positive 
physical findings were limited to those of the genitalia. The penis was considered 
to be of normal size. The testicles were enlarged bilaterally. The right testicle 
measured 8.8 by 5.5 by 4.5 cm. and the left was only very slightly smaller. Both 
were quite firm and were without nodules or tenderness. There was no transillu¬ 
mination. The vasa were smooth. The epididymis appeared to be normal except 
for a relative increase in size. The prostate was small, smooth and without 
nodules. Body measurements: height, 127.6 cm.; crown to symphysis, 63.8 



Fig 1. Photograph of patient. Note relatively shortened extremities 

cm.; sjunphysis to heel, G3.8 cm.; C 11 to L 4, 37.4 cm.; arm length, 50.6 cm.; 
thumb length, 5 cm.; forefinger length, 6.6 cm.; foot length 20.9 cm.; forearm 
length, 31.9 cm.; head circumference, 52.8 cm.; head transverse diameter, 14.3 
cm.; distance from pupil to pupil, 5.5 cm.; distance from occiput to chin, 23 
cm.; neck circumference, 34 cm.; chest circumference, expiration 71.5 cm., 
inspiration, 73.5 cm.; waist, 62.7 cm.; hips, 59 cm.; biceps, 24.2 cm.; mid-thigh, 
41.8 cm.; mid-calf, 29 cm. There was no gynecomastia. 

Blood examination showed 15 gm. hemoglobin and 5.4 million red blood cells 
and 7,900 white blood cells. Differential showed 48 polymorphonuclear leuko¬ 
cytes; 3 nonsegmented forms; 36 lymphocytes; 10 eosinophils; 1 monocyte, 
2 basophiles. The urine was clear yellow, neutral in reaction, specific gravity 
1.022. It was negative for albumin, sugar and casts. There was an occasiona 
rare white blood cell. No red blood cells and no bacteria were seen on gram 
stain. The prostatic smear showed no spermatozoa and only an occasiona 
white blood cell. The stool examination was negative for parasites, ova and occu 
blood. The Friedmann test was negative. Roentgen examination of the chest an 
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of the skull showed no pathological changes. An excretory urogram shoved a 
normal function bilaterally with normal pelves, calyces and renal shadow a 
B ilateral testicular biopsy was performed on April 1, 1949. and microscopic 
sections taken immediately beneath the tunica albuginea revealed a fen small, 
fiat atrophic seminiferous tubules with a few spermatozoa within the lumina. 
Adjacent to these there were large sheets and irregular bands of polygonal cells 
which had abundant cytoplasm and a few granules. 1 he nuclei were uniform 
in size generally, and an occasional few showed some degree of hyperchromatism. 
Xo seminiferous tubules were seen within the region of the large sheets of poly¬ 
gonal cells but only in the region immediately beneath the tunica albuginea. 
Pathological diagnosis at that time was ‘‘interstitial cell tumor of the testicle, 
bilateral/’ 



. I -1-1_1_ 1 1 1 1 1 I I » 1_1 _!_J 
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Ho 2 Cross section of gross specimens showing discrete tumor nodules. Right testicle 
the larger 


On April 5. 1949. under sodium pentothal anesthesia, a bilateral orchiectomy 
nas performed. There was no evidence of extension of tumor. Each cord structure 
was divided at the level of the external inguinal ring. The right testicle measured 
< by 5 by 4 c-m. and its surface was smooth; it was quite firm to palpation. It 
appeared to be of the same consistency throughout. On section there was no 
evidence of normal testicular tissue grossly (fig. 2). The tissue cut with a firm 
sensation There were scattered throughout the testicle dark brown, nodular 
area« of tissue discreetly separated from the stroma of the testicle. On sectioning 
the globus major, the same type of dark brown tissue was noted. The left testicle 
measured <1 bv 4 by 3.5 cm., and it had the same firmness. On cross section the 
same dark brown ti-me was seen, arranged in discrete nodules (fig. 2). There 
wav one quite large and discrete nodule measuring 2 cm. in diameter. This 
projected above the cut nirface of the remainder of the section. The epididvmis 
miohed m a similar manner to that of the riAit ride 
The -ante microscopic appearance ua= seen on either side. Sections taken 
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through the brownish nodular tumor regions showed that the tumor was com¬ 
posed of irregular groups of large, oval or polygonal cells which had large, ec¬ 
centrically located nuclei with quite prominent nucleoli. A number of cells had 
more than one nucleus. The cytoplasm was extensive and granular. The cells 
ueie aiianged in large folds and sheets and very little fibrous tissue could be 
seen except in the regions surrounding the tumor borders. In sections taken im¬ 
mediately beneath the tunica albuginea a few atrophic tubules were seen. These 
showed no evidence of spermatogenesis. There were no interstitial cells inter- 



Fig. 3. A, microphotograph, X 4, showing discrete tumor nodule from testicle, right. 
B, microphotograph, X 300, of area of tumor nodule shown in A. 


mingled among the atrophic compressed tubules. Mitotic figures were very 
rarely seen. No Reincke crystals were seen. No areas of necrosis or hemorrhage 
were noted. Sections taken near the right epididymis revealed compression m 
this area and as elsewhere there were great numbers of interstitial cells packed 
between fibrous acellular connective tissue. Sections through the globus majoi 
of the epididymis revealed sheets of interstitial cells as in the other areas, packed 
between fibrous connective tissue compressing the normal tubules of the epi¬ 
didymis. Occasionally large and bizarre nuclei were seen but for the most pmt 
the cells appeared entirety benign. Interpretation was “interstitial cell tumoi o 
the testicle, bilateral.” See figures 3, 4 and 5. , 

The postoperative course was uneventful and the patient was disehaigei 
on the second postoperative day. He was referred to the clinical psychalogis 
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for speech therapy. The prevalent opinion was that the microscopic picture 
showed no evidence of malignancy. It was for that reason that no deep roentgen 
therapy was given the patient. 
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■np .ta- on March 20. 1950. almost one >eir after hu operation He 
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was completely 7 asymptomatic and showed no clinical evidence of neoplastic 
growth. He was still receiving speech therapy. He stated that he had had no 
libido whatsoever since operation and had not practiced masturbation since 
that time. There was no change in the body stature. 


DISCUSSION 

A factor of greatest interest in this case is the endocrinological aspect. The 
patient, as can be seen in the photograph, presents an obvious variation in body 
stature. There was no gynecomastia. A careful history failed to uncover any 
evidence either of sexual precocity, either before or after puberty, or of increased 
libido following puberty. The case appears to be not one of gross hypergenitalism 
but of Irypofunction. It seems to fit in fairly well with the majority of others 
reported of interstitial cell tumor developing after puberty. Hence one would 
not expect the changes seen in eases of tumor developing before puberty with 
their attendant sexual precocity. 

It is somewhat confusing to attempt to correlate this case with others of 
interstitial cell tumor, especially those cases in which the tumor appeared prior 
to or at the onset of puberty, and in which marked sexual precocity was the 
rule. In our case, where the apparent onset of bilateral tumor occurred after the 
onset of puberty, there was never any sexual precocity, but rather more of a 
Irypofunction in this regard. One would expect instead a hyperfunction in a 
tumor that manufactured testosterone. Melicow suggests that a possible explana¬ 
tion of this endocrinological dyscrasia may be that the tumor is a response to 
some unknown estrogenic influence. He cites the experiments of Bonser in which 
interstitial cell tumors resulted when male mice were given estradiol benzoate 
and triphenylethylene. 

It generally 7 has been believed that hj r perplasia of the interstitial cells is 
accompanied by 7 decreased spermatogenesis, as is true in our case, although the 
studies of Warren and Olshausen did not necessarily 7 confirm this correlation. 

Cases of proved malignancy accompanying interstitial cell tumor of the 
testicle have been only three in number, making this a quite rare complication. 
In relation to the total number of cases of tumor reported, however, malignancy 
could not be considered rare. Masson et al. have reported these cases. In view 
of the benign microscopic appearance of the tumor in our case, the decision to 
withhold roentgen therapy 7 was made. The patient’s course thus far has suppoited 
this decision. 

SUMMARY 

A case of bilateral interstitial cell tumor of the testicle in a 19 year old man 
has been reported. This is believed to be the first American case of bilatera 
involvement and the second case reported in the world’s literature. 
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THE INFLUENCE OF HYPNOSIS ON SEMEN 
EDMOND J. FARRIS, MORTIMER GARRISON, Jr. and ROY K. HEINTZ 

From I he IVislar Institute of Anatomy and Biology and The Department of Psychology, 
The University of Pennsylvania, Philadelphia 

This study was undertaken in order to determine whether hypnosis can in¬ 
fluence the production of semen, when secured in the absence of a sex partner. 
It was thought that emotional block might alter the collection of the maximum 
amount of semen, or reduce the total number of active sperm when the semen 
sample was secured by masturbation. Since hypnosis has been used to influence 
the functioning of the autonomic nervous system (Marcus) as well as for psycho¬ 
therapy (Brenman), it appeared to be an appropriate experimental technique for 
the present purpose. 


METHOD 

Five subfertile married men were tested. The fertility of these persons was 
determined upon at least two examinations of semen by the method of Farris. 
The subjects were cooperative, of upper level in education and achievement, 
regarded as psychologically normal, and desirous of having children. 

These men were interviewed in order to provide them with information about 
the procedure, and to give the observer an opportunity to test their reactions to 
suggestion. All of them were found to be susceptible to hypnosis. 

Each individual was continent for five or more days before he supplied his sam¬ 
ple of semen. Three subjects were hypnotized. A series of suggestions was made to 
each individual, directed toward the improvement of the semen sample. The de¬ 
tails of the suggestions are omitted. The individual secured his semen sample m 
private. Following this, he was brought out of the hypnotic state. The fourth sub¬ 
ject was hypnotized. He likewise was given suggestions toward improving the 
sample, following which he was brought out of the hypnotic state, and immedi¬ 
ately supplied a sample. A week later he was hypnotized again, given a post¬ 
hypnotic suggestion towards improving the sample, and brought out of the 
hypnotic state. After a week of the post-hypnotic suggestion, he was hypnotized. 
He then secured a semen sample, in private. Following this he was brought out o 
the hypnotic state. The fifth man secured his first sample while he was in a hyp¬ 
notic state, two hours after a post-hypnotic suggestion. One week later, win e 
in a hypnotic state, a post-hypnotic suggestion was given. After 7 days, during 
which period this subject was continent and under the influence of a post- 
hypnotic suggestion, he was hypnotized. A sample of semen was secured in pH 
vate, and he was brought out of his hypnotic state. 

RESULTS 

Note in line 5, table 1, that the number of active sperm in the total ejaculate 
was increased slightly from approximately 24 million to 39 million during or 
following the hypnotic state, as compared with counts made before. In me 

This investigation was aided by a grant from the Samuel S. Fels Fund. 
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is seen that the number of active spermatozoa per cc. dining and following the 
hypnotic state was lusher than before, or from t .5 to 10.5 million. The percentage 
of oval forms (line 9. table 11 increased from 5S to SI. during or iollowing the 
hypnotic state. 

Tabus 1 . Semen analyses of fire snbferlile men before, during and jolloicing the hypno^.c 


elate 




KVTNOTZC 

S7\tl 


or srsczx 


Beioie 

Durias: or 

Follcrxinr 


Av. 

R222CC 

Av. i 

Ranee 

1. Volume of semen (cubic centi¬ 
meters? 

3.S2 

2.1-6.3 

4.15 

2.4-6.5 

2. Active and inactive sperm per 
c.c. (millions \ 

IS 

3-35 

32.9 

5.5-52 

o. Active sperm cells per c.c (mil¬ 
lions? 

7.5 

1.5-12 

10.5 

1.5-22.5 

4. Active and inactive sperm in 
total ejaculate tmillio!lS• 

69.1 

IS.9-169 

131.1 

33.5-3SS 

5. Active sperm in total ejaculate 
‘millions'. 

24.3 

17-43 

39.0 

9.1-67.5 

6. Percentage of active sperm in 
total ejaculate 

43 

25-69 

33.5 

1S-53 

<- Speed oi sperm (seconds' 

1.2 

1.1-1.5 

1.33 

0.9-1.S 

S. Percentage of specimens active 
after 24 hours 

1 

0-5 

1.4 

1-2 

9- Oval forms (percentage! 

5S 

25-S6 

SO.6 

70-93 


Averages are for the five individuals. 


DISCUSSION 

As a result of many other repeat studies of semen of men (Parris), it has been 
ascertained that the normal degree of variation from time to time could explain 
the differences in the findings during and following the hypnotic state. Therefore, 
the findings indicate that hypnosis has little if any effect upon the characteristics 
oi semen. 


CONCLUSIONS 

It is possible for men to produce and secure semen samples for examination 
while under hypnosis. 

In this experiment, the hypnotic state had no significant influence upon the 
characteristics oi the semen. 
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PRELIMINARY REPORT ON USE OF TETRAZOLIUM 
CHLORIDE IN GENITO-URINARY CANCER 

RAYMOND G. BUNGE 

From Ihc Department of Urology, Stale University of Iowa College of Medicine, Iowa City, 

Iowa 

The demonstration of reducing enzyme systems in plants and living mam¬ 
malian tissues by triphenyltetrazolium chloride has been reported in the litera- 


Table 1 


TISSUE 

SOLUTION 

pH 

| TIME 

1 

, TEMP. 
ROOM 

RESULTS 

1 




min. 

j 


1. Human kidney. Car¬ 

1% 

5.5 

30 

! 37° 

Deep violet staining of nor¬ 

cinoma of kidney. 
Cut surface of surgi¬ 
cal specimen. 





mal parenchyma, none of 
the neoplasm. 

Deep violet staining of nor¬ 

2. Human kidnej 1 . Car¬ 

1% 

5.5 

35 

37° 

cinoma of kidney. 
Cut surface of surgi¬ 
cal specimen. 





mal parenchyma, none of 
the neoplasm. 

Deep violet staining of nor¬ 

3. Human kidney. Car¬ 

1% 

5.5 

35 

37° 

cinoma of kidney. 
Cut surface of surgi¬ 
cal specimen. 





mal parenchyma, none of 
the neoplasm. 

Deep violet staining of nor¬ 

4. Human kidney. 

1% 

5.5 

35 

37° 

Wilms’ tumor. Cut 




mal parenchyma, none of 

surface of surgical 





the neoplasm. 

specimen. 

5. Human kidney. Epi¬ 

1% 

7.2 

40 

37° 

Deep violet staining of hy- 

dermoid carcinoma. 





dronephrotic parenchy¬ 

Cut surface of surgi¬ 





ma, none of neoplasm. 

cal specimen. 

6. Carcinoma of penis. 

i% 

7.2 

30 

37° 

Deep violet staining of car¬ 

Surgical specimen. 
Surface of neoplasm. 




TEMP. 

PATIENT 

cinoma 

7. Carcinoma of urethra. 
Female, living speci¬ 

1% 

7.2 

20 

98.6 

Violet staining of neoplasm 
none of surrounding tissue 

men. 

8. Carcinoma of bladder 
in exstrophy, living 

i% 

7.2 

35 

99.2 

Violet staining of neoplasm 
none of “normal” blad¬ 
der epithelium 

subject. 

9. Carcinoma of bladder. 
Living subject. 

20 cc of \% 
solution in¬ 
stilled in 

7.2 

50 

9S.S 

Violet staining of neoplasm 
none of normal bladder 
epithelium 


bladder 

: 


! 

_- 
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ture. 1 ' 2 ' 3 ' 4 Straus, Cheronis, and Straus 5 reported observations on neoplastic 
and living mammalian tissues and included three clinical observations. Two 
cases of carcinoma were stained differentially from surrounding tissue and in 
another case an area of granulation tissue was not. 

Solutions of tetrazolium salts are reduced to colored formazan when in contact 
with certain reductases in living tissue. 

Using 1 per cent and per cent solutions of triphenyltetrazolium, violet, in 
physiological normal saline, applications in cotton gauze were made to fresh 
surgical specimens and to lesions in living subjects. Table 1 indicates results of 
preliminary studies. 

The use of this compound is applicable to mairy avenues of investigations and 
clinical use. Metabolism of normal and neoplastic genito-urinaiy tissues, detec¬ 
tion of small areas of neoplasia in surgical specimens, in suspicious lesions of the 
penis, urethra, and bladder are a few. Cvstoseopic aid is particularly intriguing. 

A further report is contemplated when a larger series of cases is accumulated. 

jLakon, G.: Ber. deutseh. hot. Gesellscli. 60: 299, 434, 1942. 

I Porter, II. R., Durrell, M. and Romm, H. J.: Plant. Physiol., 22: 149, 1947. 
stem, R. J. and Gerarde, H. W.: Science, 111: 591, 1950. 

Jensen, C. 0., Sacks, W. and Baldanski, F. A.: Science, 113: 65, 1951. 
btraus, F. H., Cheronis, N. D. and Straus, E.: Science, 180: 113, 1948. 
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THE USE OF FORMALIN AND ALCOHOL IN THE ESTIMATION OF 
PROSTATIC PHOSPHATASE 


G. E. DELORY, M.Sc., Ph.D. (Lond.) T. H. SWEETSER, Jr., M.D. and T. A. WHITE 

M.B., Ch.B. (Birm.) 

From the Department of Biochemistry, University of Manitoba, Winnipeg, Canada, the 
Department of Urology, II innipeg General Hospital, and the Department of Pathology, 
Royal Infirmary, Preston, Lancashire, England 


Since Gutman and his colleagues 1 drew attention to the increase of serum 
acid phosphatase in metastasizing prostatic carcinoma, a large number of re¬ 
ports have appeared confirming and extending their observations. Among other 
workers, the contributions of Huggins and his school 2 have proved to be par¬ 
ticularly fruitful and, at the present time, there is fairly general agreement about 
the value and limitations of the estimation of serum acid phosphatase not only 
in the diagnosis but also in following the stilbestrol treatment of prostatic 
cancer. 

Although evidence has been accumulating for some time that several different 
acid phosphatases may be present in the blood stream in various circumstances 
only one of which is derived from the prostate gland, early workers did not, or 
were unable to, distinguish between them. 

Recent work, however, has drawn attention to important differences in the 
behavior of the different enzymes, and attempts can now be made to develop 
methods for estimating the prostatic enzjme in the presence of other enzymes in 
the acid phosphatase group. Herbert, 3 for example, has tried two procedures, 
one based on the fact that prostatic phosphatase is irreversibly inactivated by 
alcohol and the other on the observation that prostatic phosphatase is more easily 
destroyed by incubation at 37° than is the normal serum component. Another 
approach has been made by Abul Fad’l and King 4 who have reported the inter¬ 
esting observations that formaldehyde in optimum concentration has no effect 
on the prostatic enzjune, but completely destroys that of the red cell; other 
phosphatases tend to be inhibited. 

It seems reasonable to suppose that, if it were possible to have a method for 
determining acid phosphatase concentration in the serum which would be specific 
for the prostatic enzyme, such a method would be of considerable value in clini¬ 
cal practice, especially under those circumstances where existing procedures give 
“border line” results. 

In appljdng her methods, Herbert came to the conclusion that, while her 
method of incubating the serum at 37° was of little value, in routine diagnostic 
work, her alcohol procedure gave an approximate measure of the prostatic frac¬ 
tion of the serum acid phosphatase. From a study of 102 sera in nonprostatic 
disease, she found only two exceptions to the rule that treatment with alcolio 


1 Gutman, E. B. Sproul, E. E. and Gutman, A. B.: Am. J. Cancer, 28: 495, 1936. 

2 Huggins, C. and Hodges, C. V.: Cancer Res., 1: 293, 1941. 

3 Herbert F H.: Quart. J. Med., 59: 221, 1946. 

4 Abul Fad’l, M. A M. and King, E. J.: J. Clin. Path., 1: 80, 1948. 
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under her conditions does not cause a fall of more than 1 unit per 100 ml. of 
serum. 

Abut Fad’l and King applied their formalin technique to a fairly large series 
of cases and claimed that the procedure provided useful information for dis¬ 
tinguishing in many cases between raised values due to the presence of prostatic 
phosphatase and those of different origin, while Herbert’s alcohol method gave 
further confirmatory evidence in doubtful cases. 

A consequence of the fact that formalin completely destroys the red cell phos¬ 
phatase is that hemolyzed sera, which would otherwise be useless for phos¬ 
phatase estimation, may be used. The practical value of this observation has 
been demonstrated by Benseley, Wood and Lang 5 and confirmed by ourselves. 

Simultaneously with an investigation of the kinetics of the various phosphata¬ 
se*, vc thought it would be interesting to study the uses of the formalin and alco¬ 
hol methods. This paper reports our conclusions after a study of 336 cases. 


CLINICAL STUDIES 

Oui approach to this problem has been the essentially practical one of assess¬ 
ing the value of the inactivation techniques at present available in clinical 
practice. 

Samples of blood were taken, in the main, from hospital patients and the sepa- 
ra e serum was analyzed for alkaline phosphatase, and for total alcohol active, 
and formalin stable phosphatases. 

In the selection of samples for analyses, our general procedure was to utilize 
a ooc samples on which phosphatase determination was requested as a 
ou me investigational procedure. This naturally provided a large number of 
a.es wit i isease of the prostate on which acid phosphatase was needed and a 
ui er senes in which alkaline phosphatase was required to assist in the differ- 

Iinnl lagno f ls of Ilver dlsease or bone conditions. In order to supplement these 
1 )er5 > and t0 balance the survey, a special effort was made to examine samples 
p ier cases (especially those in which raised phosphatase values might be 

‘f , ~ t0 , Study a series of health 3' men, medical students, and staff 

members who served as normal controls. 

Wei ? Camed out as soon as P° ssible after collection, usuallv 
form-ilin Jll >0UrS - A t ,0Ugh We ahned at the estimation of alcohol-active and 
this wnc not t T Z - m u "" " dl aS t0tal P h °sphatase on all our cases, sometimes 
situation nrin f ChniCa po?slble with the volumes of serum available. In this 
on, addmed7 * ^ 1° ^ and forma,in Procedures, since for reas- 

momS vni Cr r 15 Papei% " e feel that the a,coho1 Procedure is of 
ofthe fr 7 ? I-™ rega,ded R as more important to estimate one or more 

lh ec halno- m f P f 6 rather tha ” t0 «thnate all of them singlv. 
presence of bom-r TST* by l WctaI “’ ati °' b the 

Confirmation was obtained l.v . V’ f s ! l,d,cs of su, T ic:d ^opsies. 

. „ • histological studies in all but two of the ca=es 

• P-e,ey, I.’ H , Wood, P. and LanR , D . ; Am . CH „. ^ ^ 19& 



72G 


G. E. DELORY, T. H. SWEETSER, JR., AND T. A. WHITE 

(Nos. 9 and 10) and in these, rectal examination was strongly suggestive of the 
diagnosis. 

X-ray examination of the chest, lumbar spine and pelvis was carried out as a 
routine on all patients found to have prostatic cancer. 

r lhe diagnosis of benign prostatic hypertrophy was confirmed by histological 
studies in all but 3 cases and in these, no carcinoma was felt on rectal examina¬ 
tion. 

Other carcinomas were diagnosed by histological examinations only after 
careful rectal examination for a clinically apparent carcinoma of the prostate 
gland. 

In the jaundice cases, clinical observations were supplemented by the follow¬ 
ing tests of liver function serum bilirubin, alkaline phosphatase thymol turbidity, 
and cephalin flocculation. 


LABORATORY PROCEDURES 

The following explains the terms given to the various phosphatase fractions 
and indicates the methods by which they were determined. 

Total acid phosphatase , the value obtained by the usual procedure without the 
use of any inhibiting substance. The method was that previously described 6 
in which the substrate is phenyl phosphate and the hydrolysis was allowed to 
proceed for one hour at 37° in the presence of citrate buffer of pH 4.9. 

Formalin-resistant acid phosphatase is the residual phosphatase activity in the 
presence of formalin under the conditions of Abul Fad’l and lung. Briefly the 
procedure is to set up another test in which 2 per cent formalin is incorporated 
in the incubation mixture and to estimate this side by side with the total enzyme 
determination. 

Alcohol-active acid phosphatase is the acid phosphatase activity exhibited after 
treatment with alcohol under the conditions of Herbert. This term is to be pre¬ 
ferred to alcohol-stable acid phosphatase since treatment with alcohol often 
leads to an increase in activity. 

Essentially the method consists of a preliminary incubation of 1 ml. of the 
serum with 0.4 ml. of absolute alcohol at 37° for one hour. An aliquot of the in¬ 
cubated mixture is then analyzed by the total acid phosphatase procedure. 


RESULTS 

In addition to the complete table of findings given in the appendix,* the values 
obtained for total and formalin resistant acid phosphatase are analyzed in table 
1 and illustrated by the charts (figs. 1 and 2) while the effect of alcohol is analyzed 
in table 2. In every case the findings are grouped according to the disease. The 
use of stilbestrol is so well established as a therapeutic measure nowadays that 
some of our patients with prostatic cancer had already been treated in this man¬ 
ner before coming to hospital. Since we were concerned with the study of resu ts 
as they were obtained in practice, it was decided to include these patients. In t ie 

6 Delory, G. E.: Estimation of Serum Phosphatase; Photoelectric Methods in Clinical 
Biochemistry, pp. 57, Hilger and Watts, Ltd., London, (1949). 

* The appendix will be found in the authors’ reprints, bailor. 
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tables, therefore, our findings are subdivided into those patients who had had 
endocrine therapy before the phosphatase estimation and those who had not. It 
should also be mentioned that most of the men who had been treated with stil- 

Table 1. Unbrackeled figures show total, bracketed—formalin stable acid phosphatase 

serum phosphatase (Units per 100 ml) 

i j-- --;- 

,0 0 1116 2112613 136 4 U 6 1 515661667176818691 96 More 

trt tn tn ! »n ' tn tn * n \ tn tn »„ t n tn tn I In tn f n tn tl.1T, 


CONDITIONS 


NUM¬ 
BER i 


1) Carcinoma of prostate 
with bone metastases 

a) Xo endocrine therapy 
before pho^pliata^e es¬ 
timation 

b) Some endocrine ther¬ 
apy before phosphatase 
estimation 

2) Carcinoma of prostate 
without bone metastases 

a) Xo endocrine therapy 
before phosphatase es¬ 
timation 

b) Some endocrine ther¬ 
apy before phosphatase 
estimation 

3) Benign prostatic hyper- 
trophy 

1) Cancer other than that 
that of prostate 

5 ) Diseases of hrer and bile 
tract 

0 ) Diseases oj I idney 

') Bagel s disease of bone 

S) Vt'crUaneous diseases 

9 ) Healthy subjects 


12 ' 0 j 1 

( 11 ) ( 0 ) ( 1 ) ( 0 )[ ( 0 )' ( 1 ) ( 0 ) 

I ' I 


,3 0,3 5 40 4 5 

I 5 0 

55 60 6 5 70 7 5 S0! 

S 5 

90 9 5 100 1 10 0 

1 ' I 

1 1 ' 

0 | 1 | 0 1 0 

0 

■1. 

I ■ - : 

i i 1 

0 1 0 1 1 ! 0 

0 ' 

i j 

I I 1 

0 0 i 0 I s 


(0)| (0) (0) (0) (0) (0),(0) (1) 


(0) CO) (0) (0) (0)1 IS) 


Total 


11 

0 

0 

0 

0 

0 

0 

2 

i 

0 

1 

0 

0 

1 

2 

0 

1 

0 

(11) 

<0) 

(0) 

(0) 

(0) 

(0) 

(2, 

(1) 

(0) 

(0) 

(1) 

(1) 

(0) 

(0) 

(2) 

(1) 

(1) 

(0) 

18 

0 

J 

0 

6 

1 

2 

0 

0 

1 

1 

1 

2 

0 

0 

0 

0 

1 

(17) 

(3) 

(2) 

(0) 

(4) 

(1) 

(0) 

(0) 

(2) 

(1) 

(0) 

(2) 

(0) 

(0) 

(0) 

(0) 

(1) 

(0) 

9 

0 

0 

0 

3 

3 

0 

6 

1 

1 

0 

0 

0 

0 

1 




(9) 

0) 

(1) 

(3) 

(0) 

(1) 

(0) 

(1) 

(0) 

(2) 

(0) 

(0) 

(0) 

(0) 

(0) 




94 

1 

5 

6 

11 

14 


8 

13 

8 

2 

o 

2 

2 

1 

0 

0 

■o 

(94) 

(9) 

(9) 

(10) 

(22) 

(12) 

(6) 

(10) 

(2) 

(7) 

(3) 

(3) 

(1) 






29 

0 

1 

2 

2 

3 

6 

6 

I 

3 

1 

2 

1 

0 

0 

1 



(29) 

(2) 

(0) 

(S) 

(7) 

(D 

(3) 

(3) 

(1) 

(0) 

(0) 

u) 







30 

0 

1 

2 

0 

2 

8 

3 

4 

3 

1 

4 

1 

1 

3 

1 

1 

0 

f36) 

(0) 

(3) 

(2) 

(3) 

(S) 

(1) 

(3) 

(3) 

(3) 

(2) 

(2) 

(1) 

(0) 

(1) 

(1) 



12 

0 

1 

0 

1 

1 

2 

3 

2 

0 

0 

1 

0 

1 





(12) 

(I) 

(1) 

(2) 

«) 

(0) 

(1) 

(2) 

(1) 










9 

0 

2 

0 

o 

1 

2 

0 

0 

1 

0 

0 

0 

1 





(9) 

(0) 

(3) 

U) 

(0, 

(3) 

(0) 

(1) 

(0) 

(0) 

(1) 

(0) 

(0) 






29 

(29) 

0 

(1) 

2 

(6) 

3 

(9) 

5 

(5) 

3 

(4) 

3 

(0) 

5 

(3) 

1 

(1) 

2 

2 

1 

1 

1 





<7 

0 

0 

5 

3 


15 

21 

IS 

6 

2 








(77) 

m 

(14) 

(16) 

(19) 

<15) 

(S) 

(2) 

(11) 

(0) 

a) 









3 

( 2 ) 


1 

( 1 ) 


336 

(334) 


thJmajority of die cases ^clatecHo'thel preSentillS Symptoms "’ ere in 

eiated to their prostatic carcinoma. 

discussion 

£ CO " V< " ,i “ , ™ "» instance to discuss the findings in each group 

f™3 , S'ri' 0Pl ' "™ S " ,di “ L Th0 !;m ™ (ota i »eid 

’ g lng a mean of 3.G with a standard deviation 
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of 0.79. J he corresponding figures for the formalin-resistant enzyme were 0.7— 
5.1 units with a mean of 2.3 and a standard deviation of 0.74. 

I lie findings for total enzjune are in agreement with those of others who have 
used similar methods. So far as we know, however, there has been no extensive 
comparable survey of normal males but our figures support the statement of 

Table 2. Effect of alcohol on serum acid phosphatase 


Values expressed as units per 100 ml. 


CONDITION 

number 

OP 

CASES 

| -2.0 
to 

-1.6 

—1.5 

to 

-1.1 

-1 0 
to 

-0.6 

-0.5 

to 

-0.1 

±0 

to 

+0 5 

+0 6 
to 

+1.0 

+1.1 

to 

+1 5 

+i.( 

to 

+2C 

) more 

THAN 
) +2 0 

1) Carcinoma of pros¬ 
tate with hone mclas- 
lascs 

a) No endocrine ther¬ 
apy before phospha¬ 
tase estimation . . 

i 

1 

2 

I 

0 

0 

0 

i 

0 

1 

0 

0 

0 

b) Some endocrine ther¬ 
apy before phospha¬ 
tase estimation 

4 

2 

0 

0 

0 

i 

0 

0 

0 

i 

2) Carcinoma of prostate 
without bone metas- 
tases 

a) No endocrine ther¬ 
apy before phospha¬ 
tase estimation 

10 

1 

2 

0 

2 

3 1 

i 

0 

1 

1 1 

0 

b) Some endocrine ther¬ 
apy before phospha¬ 
tase estimation 

6 

i 

0 

1 

3 

0 

1 

0 

0 

0 

3) Benign prostatic hy¬ 
pertrophy 

36 

2 

2 

6 

11 

6 

5 

3 

1 

0 

4) Cancer other than of 
the prostate 

11 . 

1 

0 

5 

4 

1 

0 

0 

0 

0 

5) Diseases of liver and 
bile tract 

17 

1 

3 

4 

6 

1 

2 

0 

0 

0 

6) Diseases of kidney 

9 

1 

1 

2 

2 

1 

2 

0 

0 

0 

7) Paget’s disease of the 
bone 

7 

0 

0 

0 

5 

0 

1 

0 

1 

0 

8) Miscellaneous dis¬ 
eases 

14 

0 

3 

5 j 

0 

2 

1 

2 

0 

1 

1 

9) Healthy subjects 

70 

2 

12 

9 

8 

30 

5 

2 

1 

1 

Total 

1S6 

12 

21 

34 | 

43 

43 

18 

8 

4 

3 


Abul Fad’l that a value above 5 units per 100 ml. strongly suggests that the 
increased enzyme content of the serum studied is of prostatic origin while a 
value greater than 3 is “suspicious”. . 

Of the 77 cases studied in this group, Herbert’s procedure was carried out m 
of them. There were 13 exceptions to Herbert’s rule that in nonprostatic disease, 
alcohol does not produce a drop of more than 1 unit per 100 ml. The greatest, a 
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in our series was l.S units. It lias to be borne in mind, of course, that the amounts 
determined are very small and are approaching the limit of accuracy of the 
method. 

Prostatic cancer with demonstrable bone mclaslases. As already mentioned, this 
gioup is subdivided according to whether the patient had or had not been sub¬ 
jected to endocrine therapy before the phosphatase levels were determined. In 
ilew of the possible effect of the treatment on the enzyme concentrations, only 
the untreated cases will be discussed here. Twelve cases 'were studied for total 



J, SERUM PHOSPHATASE (uHITS PER 100 ft) 

“1 carcinoma of "prostate’wi t °h demons “i? 1 l . ,hos P hatnse values among following groups: 
"Xljout demonstrable bone meta~-cl rae ‘ a f‘ as , es; b) ca ? in °nm °f prostate 

Hatched areas represent total biorknU r g r P r °static hypertrophy. 

total, blocked, formalin resistant phosphatase. 

normal oU uJts th . an the accepted up P er limit of 

other workers It l,aa lmon , In general agreement with the findings of 

tinminuni^i-I^r 01 ^ ^ 1<J ' V f « f™n time to 
tumour of the anaplastic tvne hnM ■ ^ !C cancer ma - v be due to the presence of a 
•‘-cries. ' ' 0 lavc n °t found any evidence of this in our 

Of the 11 ciiscs wlicix} tlie fom • 1* 

greater than 5 units „ C r 100 ml ' n ~ rc#, '‘ ; ‘ ; a ,t onz - vmc "'as determined. 9 were 

I IW ml. A one was between 3 and 5 units: 
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Herbert’s alcohol procedure was carried out on 6 of the cases, 4 showing a fall 
after addition of alcohol of more than 1 unit per 100 ml. The two other cases, one 
of which gave a fall of 0.5 and the other a rise of 0.7 units per 100 ml., were asso¬ 
ciated with total acid phosphatase values of 5.2 and 3.5 respectively. 

Prostatic cancer without demonstrable metastascs. Of the 18 cases studied for 
total acid phosphatase in the untreated group, 7 gave results higher than 5 units 
per 100 ml. In 1 / of these, the formalin-resistant enzyme was estimated and of 


Hj diseases of liver, bile tract and kidney 



SERUM PHOSPHATASE (UNITS PER 100 ml. ) 

Fig. 2. Showing distribution of serum acid phosphatase values among folloning gioups: 
d) diseases of liver, bile tract and kidney; e) miscellaneous diseases, and f) healthy subjects. 

these 4 gave figures greater than 5 units per 100 ml. and 3 others were between 
3.0 and 5.0. 

Eleven patients were examined for alcohol-active acid phosphatase and of these 
only 3 exhibited falls after alcohol treatment greater than 1.0 units per 100 ml. 
In 5 of the remaining cases in the series, (that is where there was a rise in activity 
after treatment with alcohol or where the fall was less than 1.0 unit per 100 nil.), 
the total acid phosphatase was within the normal range. In one case, there was 
a fall of 0.7 units with a total acid phosphatase of 6.1 units. 

Benign prostatic hypertrophy. Total acid phosphatase was estimated on 9o 
cases. Of these 12 gave results greater than 5 units per 100 ml. but in only one o 
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these, which has been previously reported in detail (Stewart, Sweetser and De¬ 
lory 7 ),was the value greater than 9 units per 100 ml. In this case, the phosphatase 
fell to within normal limits after prostatectomy and histological examination 
showed the presence of a recent infarct. It is possible that under these conditions 
a channel had been set up which enabled the enzyme to leak from the prostatic 
gland into the blood stream. 

The formalin procedure was carried out on 95 cases. Apart from the case with 
the recent infarct mentioned above, there were 7 values greater than o units per 
100 ml. and 32 greater than 3 units per 100 ml. 

Alcohol-active enzyme was determined in 42 of the patients; of these 10 gave 
falls after alcohol treatment greater than 1.0 unit per 100 ml. 

Nonprosladc diseases. Since the findings for the various groupings are given 
in table 1 the}' may be considered together here. 

Total acid phosphatase values greater than 5 units per 100 ml. were obtained 
in 5 out of 29 cases of cancer other than of prostate, 13 out of 36 in diseases of 
liver and bile tract, 2 out of 12 diseases of kidney', 1 out of 9 in Paget’s disease 
of bone and a out of 29 miscellaneous diseases. 

A method for the differential estimation of acid phosphatase might be expec¬ 
ted to be most useful in those circumstances where the total enzyme content is 
raised and it is desired to know which component is responsible for the increase, 
the alternative, namely, to locate an increased amount of a particular acid phos¬ 
phatase in a sample showing a normal total enzyme content seems less hopeful 
at the present stage of our knowledge. According to Herbert, raised total values 
are most frequently to be found (if we exclude prostatic cancer) in diseases of the 
liver and kidney; 2 out of her 1G cases of nephritis and 8 out of her 20 cases of 
liver disease giving total acid phosphatase values greater than 5 units per 100 ml. 
1 he corresponding figures of Abul Fad’l and King were, 6 out of 16 and 22 out of 
38. hone of Herbert’s results were higher than 8 units per 100 ml. while Abul 
Fad’l and King’s highest figure was 12 in nephritis and 19 in obstructive jaundice. 
Our figures are 1 out of 10 in diseases of the kidney and 12 out of 36 in liver dis¬ 
ease. 


Abul Fad’l and King also found a number of very high results in their miscel¬ 
laneous group, the highest being 24 in a case of bronchopneumonia. The highest 
m the corresponding group of our series is 6.9 units per 100 ml. 

1 o facilitate examination of the formalin and alcohol methods in assessing 
abnormal]} high total phosphatase figures, table 3 shows all the cases in which we 
0 >!a, ned total serum acid phosphatase values greater than 5 units per 100 ml. 
together with the other findings in the cases. 

It will be seen that, if we accept 5 units as the upper limit for the formalin- 
resistant enzyme, the number of high values is reduced although by no means 
e miniated. Out of 37 cases other than prostatic carcinoma where the total acid 
la ' sc ^’ ^ lc formalin resistant enzyme is greater than 5 units per 
100 ml. in 10 cases and between 3 and o units per 100 ml. in IS cases, 
i o far as t u a i o 10 pm cdure is concerned, U> cases showed raised total phos- 
7 Stewart, c. IK Sweet *n r . T. II. Jr. and Dclory, G. E.r J. Urol., S3: 12S, 1050. 


Table 3. Cases other than prostatic cancer in which total acid phosphatase was greater than 

5 units per 100 ml. 


NUMBER OF 
CASE 

TOTAL 

ALCOnOL ACTIVE 

EFFECT OF ALCOHOL 
FALL — RISE -4- 

FORMALIN' STABLE 

ALKALINE 

a) Benign prostatic hypertrophy 

63 

6.1 

3.6 

-2.5 

5.6 

10.7 

86 

124.0 

— 

— 

116.0 

13.2 

89 

5.1 

— 

— 

2.6 

8.4 

102 

5.7 

— 

— 

4.6 

16.0 

100 

8.9 

— 

— 

4.9 

— 

107 

7.3 

— 

— 

3.6 

— 

111 

8.8 

— 

— 

4.7 

— 

113 

6.9 

— 

— 

5.8 

11.2 

114 

5.3 

— 

— 

4.1 

6.5 

122 

6.3 

— 

— 

5.2 

— 

124 

6.9 

— 

— 

4.0 

— 

153 

5.S 

-0.7 

-5.1 

5.8 

11.7 

b) Cancer other than of prostate 

160 

5.4 

5.3 

-0.1 

3.5 

10.3 

166 

5.6 

3.6 

-2.0 

3.0 

7.5 

174 

6.1 

— 

— 

5.6 

11.6 

175 

5.7 

— 

— 

4.5 

— 

180 

8.5 

— 

— 

2.0 

59 

c) Diseases of liver and bile tract 

201 

5.5 

5.5 

_ 

5.0 

27.9 

202 

6.2 

6.0 

-0.2 

4.6 

15.0 

203 

9.2 

— 


7.3 

17.3 

204 

5.6 

3.8 

-1.4 

4.2 

32.8 

206 

7.5 

— 

— 

5.8 

78 

208 

8.1 

— 

— 

3.8 

28.5 

209 

5.7 

— 

— 

1.2 

14.0 

211 

7.6 

— 

— 

7.6 

116 

213 

7.4 

— 

— 

6.3 

24.6 

221 

6.S 

5.2 

-1.6 

5.3 

27.2 

234 

5.9 

5.6 

-0.3 

4.9 

30.2 

235 

5.7 

4.8 

-0.9 

3.4 

17.0 

236 

7.5 

6.5 

-1.0 

5.5 

39.0 


d) Diseases of the kidney 


300 

5.1 

— 

301 

6.4 

— 

302 

5.2 

— 

307 

6.0 

— 

316 

1 6.9 

3.5 


-3.4 


4.0 

2.4 
1.2 
1.6 

4.5 


251 

6.5 

5.2 

-1.3 

| 4.4 

J 13.0 



e) Paget’s disease of the bone 



272 

| 6.9 

— 

— 

5.2 

11.7 

f) Miscellaneous diseases 

_ _- 

___— 


5.2 

9.2 
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pbatase values and of these 9 violated Herbert’s rule that in nonprostatic disease 
the fall on treatment with alcohol should not be greater thau 1.0 unit per 100 nil. 
This is a much, less sharp differentiation than Herbert found but more like that 
of Abul Fad’l and King. Taking the latter’s miscellaneous group as an example, 
out of 73 cases, 22 gave total acid phosphatase values greater than 5 units per 
100 ml., 0 gave raised formalin values. Of these 22 cases the alcohol was carried 
out on 13, the fall after treatment with alcohol being greater than 1 unit in 7 of 
them. 

It seems, therefore, that the use of the proposed methods for distinguishing 
between the various components of the serum acid phosphatase is somewhat 
limited at the present state of our knowledge. However, the simplicity of the 
formalin method and the fact that errors due to the blood being hemolvzed are 
eliminated entitles it to a place in the routine clinical laboratory. 

SUMMARY 

The total and formalin resistant serum aeid phosphatase concentration lias 
been determined on 77 healthy individuals and 259 hospital patients and the 
effect of 40 per cent alcohol on the serum acid phosphatase level has been studied 
with 116 hospital patients and 70 healthy individuals. 

In the healthy males, the range for total acid phosphatase was l.S-5.3 units 
per 100 ec. giving a mean of 3.6 with a standard deviation of 0.79, while the cor¬ 
responding figures for the formalin resistant enzyme were 0.7-5.1 units with a 
meau of 2.3 and a standard deviation of 0.74. 

The effect of alcohol on the serum acid phosphatase among the healthy indi¬ 
viduals was variable. In 56 per cent of the cases, a fall of activity down to —2.0 
was found while in the remaining eases the activity was either unchanged or 
increases, the highest increase encountered being 2.1. 

I lie formalin procedure proved useful in elucidating the diagnosis in some eases 
where the total estimation gave misleading results, but it was not uniformly suc¬ 
cessful, 

Nevertheless, the simplicity of the formalin technique, the elimination of 
errors due to hemolysis and the higher significance of the values obtained earn 
h a place in the routine clinical laboratoiy. 

Grateful thanks are due to all those clinicians of both the Preston Koval 
a firm ary and the W innipeg General Hospital especially Mr. W. H. Graham of 
rest on and Dr. C. B. Stewart of Winnipeg who permitted us to study patients 
m their care, and for their helpful discussions of the clinical aspects. Dr. .1. M. 
fdgour of U innipeg advised us on some of the medical questions. 

Completion of the project was facilitated by a grant from the National Cancer 
Institute of Canada. 
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NEW USES FOR THE WAX TIP 
JOHN K. ORMOND 

From the Henry Ford Hospital, Detroit, Mich. 

For years it has been our custom to use the wax tipped bougie or catheter in 
the diagnosis of ureteral calculi. On several occasions in which the wax tipped 
bougie passed up the ureter with ease, I found that the ordinary ureteral catheter 
met obstruction lower in the ureter than the stone, and that in such instances 
dipping the end of the catheter in melted wax often permitted easy passage of 
the catheter. I thought it probable that the end of the catheter, in these in¬ 
stances, caught in the lining membrane of the ureter, and that the smooth coating 
of wax prevented this. It occurred to me that this might be a useful procedure 
in cases of urethral stricture through which filiforms were passed with difficulty, 
and I have used the method with great satisfaction since then. 

In cases in which the filiform lodges in the face of the stricture, I make a 
small wax bulb on its end. In many cases it will then pass. I presume that there 
may be fissures or pockets in the face of the stricture in which the bare end of 
the filiforms may lodge, but over which the smooth little wax bulb passes. 
However, I have on occasion had to use two or three filiforms so prepared, 
simultaneously. Probably a small pit or fissure was filled by one of the wax 
bulbs allowing another to pass. 

This little procedure not only saves time but diminishes the discomfort of 
the patient. 
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RENAL TUBERCULOSIS WITH ADDISON'S DISEASE 
WILLUMJ ENGEL RICHARD S GR WES AND ROBERT XX SCHNEIDER 
F*rr\ tl ‘ Cleveland Clime and the Fran) E Buniti Educational Institute Cleveland, Ohio 


Chrome adrenal insufficiency results from slowly progtessie e destruction of the 
adrenal cortex and was first described by Thomas Addison in 1S55 One of the 
common causes is tuberculosis of the adrenals but in many cases it results from 
unexplained atrophy of the gland Gummas, metastases hemorrhage, infarction 
and armloidosis hate been implicated Rowntree 1 reports that it occurs twice 
as often in men as in women. How ex er. a renew of 66 cases at the Cle\ eland 
Clmic reteals that 34 were men and 32 were women Accorchng to the Census 
Bureau it is responsible for 0 4 deaths per 100 000 
Adch-on's disease mat co-exist with renal tuberculosis and it is important that 
it be recognized Die symptoms of Addison's disease are often quite t ague and 
mat elo-ely resemble tho=e produced by any debilitating disease such as renal 
tuberculo 5 !- For that reason the urologist may not consider adrenal insufficiency 
when et aluating or treatmg urogenital tuberculosis Such things as weakness, 
anorexia weight loss dizziness, famtness and fatigue might easily be attributed 
to tuberculo-is Arterial hypotension and a eravmg for salt are more suggestite 
of depressed adrenal function \ characteristic pigmentation of the skin and 
mucou' membranes may be seen in Addison's disease, but does not always occur 
Box cl* cites a case in w hich prolonged bed rest for osseous tuberculosis obscured 
the weakness and exposure to sunlight masked the pigmentation 
Once the urologist suspects that a case of renal tuberculosis l- complicated by 
adrenal cortical deficiency the diagnosis can u-uallx be made on clinical grounds 
Howexer there are a number of laboratory tests xxlnch max be helpful m con¬ 
firming the diagno-i- The blood sodium may be reduced and the urea non- 
protein nitrogen and potassium max- be increased Howexer. blood electiolytes 
are frequently normal exen in crisis The Kepler xxater excretion test may be of 
'alue m indicating the presence of Addison's disease False posmxe tests must 
be differentiated.- liowexei The urinary 17-ketosteroids are reduced and in 
women there may be practically none since it is generally behexed that the 
adrenal i= the onlx source of 1 c-keto^eroids in the female ’ Determination of the 
"relating eo-inopluU and unnarx une acid in the manner de-cnbecl by Thorn* 
mix be emploxed In the -mbyect with an intact adrenal cortex there will be a 
decrea-e in the oo-uiophil count and an mcrea-e in the unnarx uric acid after 
injection oi adrenocorticotropic hormone Roentgen examination may -how calci¬ 
fication of one or both adrenal- Biop-ie- of pigmented area- will rex e.il melanin 


MillrmW C U o“l> ra ' 1 Cemr ' : ' W — b-ro’omca t-i-ono-,, 

I!o\ntree cited l>x Cecil X Text of Xledicine 
Ro\ <1 XI 1 Tr \m \ Genito Unn ?u-c 35:2X5 1013 
"'chnenie- It XX Clexel mil Clin Qun ll- y_> 

c- 1 ao' CC 8- 1 uI h l’t- r ' Ch " C,d '‘ r R " lW ~ n ~ " XI B J CI.n I mlo 

1 Thorn"C? XX ’ J X M X 137: 1015 ms- 
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For years it lias been our custom to use the wax tipped bougie or catheter in 
the diagnosis of ureteral calculi. On several occasions in which the wax tipped 
bougie passed up the ureter with ease, I found that the ordinary ureteral catheter 
met obstruction lower in the ureter than the stone, and that in such instances 
dipping the end of the catheter in melted wax often permitted easy passage of 
the catheter. I thought it probable that the end of the catheter, in these in¬ 
stances, caught in the lining membrane of the ureter, and that the smooth coating 
of wax prevented this. It occurred to me that this might be a useful procedure 
in cases of urethral stricture through which filiforms were passed with difficulty, 
and I have used the method with great satisfaction since then. 

In cases in which the filiform lodges in the face of the stricture, I make a 
small wax bulb on its end. In many cases it will then pass. I presume that there 
may be fissures or pockets in the face of the stricture in which the bare end of 
the filiforms may lodge, but over which the smooth little wax bulb passes. 
However, I have on occasion had to use two or three filiforms so prepared, 
simultaneously. Probably a small pit or fissure was filled by one of the wax 
bulbs allowing another to pass. 

This little procedure not only saves time but diminishes the discomfort of 
the patient. 
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rtxti TimuutW' with tnm-ox'- m-t t-t 



V week liter ct-to-c opu -tudt re\ e.docl multiple -mall liberation- in the 
hlidder hut no ctuleucc ot ureteral -trielure on catheterization 1 he leit kidnet 
pre-eited a normal ptel o cram In the ncht ptclocram the -upenoi caltx re- 
teale 1 an irrecul ir." moth eaten"’ appearatieo tt pieal ot tuhervulo-i- with calci¬ 
fied nil ten \1 m and adjacent to it I'rine from the ncht kulnet wn- -uh-equenllt 
repined po-itnc tor acid ta-t hleilli 

The patient v\a- m-tnicted to hate the nclit kidnet removed attet the Adcli- 
-oit’- dt-ea-e hid i>een -uitahh managed He wa- ih-eliarccd to the earn ot the 
reiernne pin-man who wa- ad\ i-ed to adnnm-toi dcsoxveortieo-teione o me 
timee weeklt. -odium chloride G cm clulv and lipoulrenal coitieal extract 1 ee 
duh 

In 0 week- the pitient returned. Inn ms earned IS pound- of weieht lhe 
pyum per-i-tcd hut the complete blood count and the blood urea and sodium 
chloride were normal The blood pre-Mire wa- 1 OS 70 
Tnedn - liter a ncht iicphrcctonn wa- performed while admmi-tcunc adrenal 
cortical evtraet RtncerT lactate -olution and-odium ehloiide Dut mg the opei- 
ation the -wstohe blood pressure averaged 00 mm of met cun On the hr-t po-t- 
operatne d.n the blood urea, sodium, ehlomle and carbon dioxide combining 
power were normal and except leu a slight chop in the sodium ehlonde remained 
normal during the next 4 dav s On the second po-toperatn e dav the temperature 
ro-e to 103F and remained m that \loimtt theroaftei Thioughout the po-t- 
opeiatne period the patient recenod mten-eadrenal eottieal replacement therapy 
with uitracenou- fluid- desicned to maintain elcctioh tc balance C.uetul studio- 
were made including urm.in 17-kctt steioid- and glueo-teioid- The details of 
these -t tidies and the management ct the patient will form the ba-i- of a la tea 
repoit hi one of u- (R S ) In -pite of what was thought to be adequate replace¬ 
ment therapi and othei appiopnate measuies meluding the admini-tration ot 
'tieptoimcm the patient continued to have tecei. de\ eloped set era asthmatic 
seizures and expirad on the fifth dat following opeiation Pathologic examination 
of the iemoted kidnet showed findings tv pieal ot ranal tubeiculo-i- and tubcieu- 
lou- nretenti- The po-tmoitem examination revealed active and ehionic tubei- 
culo-i- of both adrenal gland- resulting m complete destiuetion of noimal gland 
elements Tubeuulo-i- of the left epichdvnn- was al-o present The left kidnet 
wa« found to be noimal 


Case 2 \ 03 teai old white man pra-ented luni-elf m Vpul 194S, complain¬ 
ing of frequentv of unnation and noetmia even bout with initial and teinun.il 
mining present foi 2 tears Duimg tlie G month- preceding examination he had 
experienced anorexia lo-s of 50 pounds ot weight, weakness to the extent that he 
"a- baielt able to walk and increasing pigmentation of the hand- and face 
On pin -ieal examination the p itient was found to be tt ell det eloped but pool It 
non,.shed "ith light and da.k htpeipigmentation of the skin ol the face. neck, 
kind- arm- and genitalia The blood pressure was OS 4S and the penpheial pulse 
miet peicepti e penpheial reflexes were diminished and the motoi co- 
oi'^tion was poo, The examination was othei wise necatne 
Laboiaton tudie^ retealed 2 plus albummuiia, 4 plus ptuna and 2 to 5 red 
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It has sometimes been the practice to place these patients on a free salt diet in 
an attempt to produce a crisis and thereby establish the diagnosis. However, 
this procedure is not without risk and is seldom required. 

It is most important that the urologist be aware of co-existing adrenal in¬ 
sufficiency in a patient having renal tuberculosis because the surgical risk is so 
great that operation may be contraindicated or undertaken with great caution 
and careful planning. Greene, Walters and Rowntree 6 in 1933 described the first 
case of Addison’s disease to survive an operation and called attention to the 
need for careful pre- and postoperative administration of cortical extract and 
salt. Krisfan' describes the case of a service man discharged in 1943 with weak¬ 
ness and energy loss attributed to hypothyroidism and eczema. Two years later 
he was found to have renal tuberculosis and a nephrectomy was performed. Ten 
hours after operation the patient lapsed into a state of adrenal insufficiency 
which was recognized and overcome with cortical extract and sodium chloride. 
Such a course is more or less typical of what can happen to those patients when 
operated upon and more often than not the outcome is less favorable. 

The following 3 cases are presented with the hope of demonstrating the prob¬ 
lems encountered in diagnosis and the measures employed in treating renal 
tuberculosis complicated by Addison’s disease. 


CASE REPORTS 


Case 1. A 31 year old white man was first seen in May 1 947, complaining of 
frequency of urination, nocturia, burning on urination and painful enlargement 
of the left testicle of 4 months’ duration. For about 3 months he had also experi¬ 
enced weakness, occasional nausea and vomiting and recurrent chills and fever. 
Penicillin treatment received elsewhere had afforded no relief; however, strep¬ 
tomycin therapy had relieved the urinary complaints. During the 8 months 
preceding our examination the patient had noticed increasing pigmentation of 
the skin and had lost 40 pounds in weight. 

On physical examination the blood pressure was found to be 78/60. Hyper¬ 
pigmentation of the skin was present over the neck and waist. The left epididymis 
was enlarged and quite hard. There was definite induration of the left seminal 


vesicle. The examination was otherwise negative. 

The laboratory studies revealed severe pyuria and urine smears were positive 
for acid fast bacilli. A complete blood count was normal. The blood urea was 78 
mg. per cent and the sodium chloride 462 mg. per cent. 

Roentgen study of the chest revealed no abnormalities. An excretory urogram 
revealed calcifications in the vicinity of the upper pole of the right kidney on the 
initial film. The dye appeared promptly on both sides and no hydronephrosis was 
present. The calcifications were seen to be in the right superior minor calyx. 

A diagnosis was made of Addison’s disease with probable renal tuberculosis 
and suitable medication was instituted to combat the adrenal insufficiency be oic 
proceeding further. 


Greene, C. H., (Valters, (V. and Rowntree, L. G.: Ann. Surg. 96: 1013, 1033. 
' Ivristan, J. J• • J. Urol., 61: 178, 1949. 
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loss of appet it o and severe sweating. For I lit' pasl -I months increased pigmcnl a - 
tion of the' skin hud boon observed mid examinalion revealed characteristic pig¬ 
ment ution of skin mid imieous membranes. 

At this time the patient was plaeed on active adrenal cortical replacement 
therapy with pronounced improvement and was well at his last visit, this ease 
is included in this report to indicate that Addison’s disease may occur after 
urogenital tuberculosis has apparently been controlled by surgical means. 

sommahv 

Attention has been called to the possible co-existence of Addison’s disease and 
renal tuberculosis and how one may mask the other. 

Knowledge of the presence of adrenal insufficiency is important because such 
a patient represents a poor surgical risk. 

Clinical symptoms and laboratory findings indicative of depressed adrenal 
function have been outlined. 

Three cases have been presented which demonstrate the problems associated 
with management of such patients. 

In the second ease no operation lias been done and thus far the patient has been 
controlled with replacement therapy for the Addison’s disease and streptomycin 
for his renal tuberculosis. The first patient had recognized Addison’s disease at 
the time the diagnosis of renal tuberculosis was established. In spile of a period 
of preoperative therapy for his adrenal insufficiency and vigorous postoperative 
treatment, he did not survive a quick, uncomplicated nephrectomy. A third 
case illustrates the development of Addison’s disease 10 years after the removal 
of a tuberculous kidney. 

coxcnrsioxs 

From oui experience with these eases and from information obtained from the 
literature it seems justifiable to state that concomitant renal tuberculosis and 
Addison’s disease mean poor tolerance to surgical procedures. Proper supportive 
therapy including adrenal cortical extracts and salt should be instituted before 
ever performing diagnostic instrumentation. Even when satisfactory response 
to such therapy lias been observed a considerable degree of risk still remains. 

ADDENDUM 

Since this paper was compiled and presented much progress has been made 
in the treatment of adrenal insufficiency. With improved management it is even 
more important that Addison’s disease be recognized when occurring in associa¬ 
tion with genitouiinary tubercu.osis. 
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blood cells per high powered field of urine examination. A complete blood count 
including red cells, white cells, hemoglobin and differential smear was normal. 
The blood urea was elevated to 87 mg. per cent and the potassium to 34.3 mg. 
per cent (8.8mEq/L). The serology was negative and the blood sugar, sodium 
chloride, uric acid, calcium, phosphorus and sodium were normal. The urinary 
17-ketosteroids were 0.8 mg. per 24 hours (normal equals 6 to 14 mg. per 24 hours) 
by the fractionation method of McCullagh and Bowman. 8 A catheterized bladder 
urine specimen revealed Streptococcus fecalis and Staphylococcus albus organisms 
when cultured. The electrocardiogram was not remarkable. 

An x-ray of the chest revealed no abnormalities. On excretory urography the 
initial film revealed multiple small calcifications over the lower pole of the left 
kidnejr and a single calcification over the upper pole. The dye was not present 
in either kidney in 5 minutes but appeared in the right kidney in 15 minutes and 
the renal pelvis appeared grossly normal. No dye appeared in the left kidney at 
the end of 1 hour. The cystogram revealed a bladder smaller than normal. 

A diagnosis of Addison’s disease was made and bilateral renal tuberculosis 
strongly suspected: The patient was given an initial dose of desoxycorticosterone 
5 mg. and was placed on sodium chloride 2 gm. 3 times daily. Adrenal cortical 
extract was then given morning and afternoon every other day in 10 cc doses. 
On the sixth day after institution of t herapj- cystoscopy and left retrograde 
pyelography were performed. A diffuse low grade cystitis was noted with two 
bright red areas present on the dome. The trigone and ureteral orifices were 
normal. The left ureter was catheterized without meeting anj r obstruction, a 
specimen of urine was obtained and a retrograde pyelogram done. The pyelo- 
graphic pattern was consistent with tuberculous infection and the urine specimen 
was subsequently reported positive for acid fast bacilli. 

The severity of the patient’s adrenal insufficiency prompted us to defer any 
surgical procedure and a course of streptomycin and chaulmoogra oil was in¬ 
stituted and was continued by the referring physicia n. Before discharging the 
patient a 375 mg. dose of desoxycorticosterone in pellet form was surgically 
buried in the left axilla. At the time of discharge the blood urea was 36 mg. per 
cent and the urinary 17-ketosteroids were 1.7 mg. per 24 hours. 

Case 8. A 40 year old white man was first seen in 1939 complaining of a chronic 
urethral discharge which had been present for several years. There was a past 
history of sanatorium care for pulmonary tuberculosis from 1928 to 1932, and 
he had had a right epididymectomy performed for tuberculosis in 1931. Complete 
investigation revealed a prostatovesiculitis and a questionable deformity of the 
left renal pelvis, but bacteriologic study failed to reveal any tubercle bacilli in 
the urine. However, recheck examination on the next observation 1 year latei 
revealed extension of the lesion in the left kidney and tubercle bacilli were demon¬ 
strated in the left kidney urine. The right kidney was negative. Xephrectomj 
was advised and carried out elsewhere. 

The patient was not seen again until 1950 when he returned with the classica 
picture of Addison’s disease. He had observed anorexia, progressive weakness, 

8 McCullagh, D. R. and Bowman, W. E.: Endocrinol., 27 : 525, 1910. 
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away rat her than into tlic kidney substance so that involvement of the cortex 
is often minimal unless the cyst happens to !>e located in the center ot the kidney . 
It is this centrally situated type that is more likely to he confused with cortical 
tumor. Most cysts are found in either the lower or upper pole. One often notices 
a special line of demarcation in the excretory urogram between the mass in ques¬ 
tion and the normal cortex. Tumor may infiltrate and obstruct the renal vessels 
and reduce function in which there is less demarcation between the mass and 
cortex. In tumor the density is likely to be greater than that of cyst and in the 
latter the outline for the psoas muscle may not be obliterated. '1 he weight of 
the cyst has been known to produce other changes in the x-ray of which the most 
prominent are ptosis, rotation and deviation in both the longitudinal and trans¬ 
verse axes.-On palpation a renal cyst is apt to he more movable, round and 
resilient. A solid tumor must never he overlooked and let ns emphasize that we 
would not base a course of management from x-ray findings alone. Me do con¬ 
tend that most large renal cysts can be suspected and correctly diagnosed and 
it is our object to call attention to a simple aid in diagnosis which we have used 
in this clinic for the past 9 years. The simple aspiration of renal cysts has no 
originality with us, as it has been reported by Fish, Dean and Wheeler. 

When renal cysts are strongly suspected from the x-ray and other findings, 
and with the object of conservative therapy in mind, we have resorted to a 
simple office procedure to confirm the diagnosis. We have simply inserted a 
lumbar puncture needle through the patient’s back into the cyst. The technique 
is similar to perirenal air injection but without the danger inherent with forcing 
air into vascular areas. A plain x-ray first obtained in the upright position usually 
shows the relation of the mass in question to the lumbar vertebrae and the pos¬ 
terior crest of the ilium. With the patient then in the sitting position novocaine 
is injected toward the center of the mass and along the lateral border of the 
sacrospinalis muscles. This is followed by insertion of a lumbar puncture needle, 
usually IS gauge. One feels a decrease in resistance to the needle as it passes 
through the quadratus lumborum muscle into the perirenal fat. The wall of a 
simple cyst is usually fibrous and the point of the needle enters with unmistakable 
resistance. If the needle has entered the cyst the end will go up and down on 
respiration. We then aspirate 30 to 50 ee fluid or allow it to escape. A similar 
amount of excretory contrast medium is then injected. If a diagnosis of simple 
e.vst is then confirmed, future management can be carefully considered and this 
need not be necessarily surgical exploration of the cyst with excision or nephrec¬ 
tomy. Detailed chemical analyses of the fluid have been made but do not appear 
to be important. As a precaution against the remote possibility of concomitant 
malignant tumor the fluid is sent for study by the Papanicolaou method. The 
fluid is usually crystal elear or slightly yellowish. If a hemorrhagic cyst is en¬ 
countered the possiblity of malignancy is 25 to 35 per cent according to the 
literature. We have never encountered a hemorrhagic cyst in which the implica¬ 
tions of malignancy would obligate surgical exploration. This procedure has not 
inconvenienced a single patient and has been quickly and simply done in the 
office. In twenty odd cases it has confirmed our provisional diagnosis of simple 
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THE DIFFERENTIAL DIAGNOSIS BETWEEN RENAL 
TUMORS AND CYSTS 

WILLIAM L. AINSWORTH* and SAMUEL A. VEST 
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This communication deals with the differential diagnosis between cortical 
tumors and large cysts of the kidney. No attempt is made to discuss the various 
theories of the etiology of cystic disease of the kidney, nor are we concerned with 
the various classifications into so-called hemorrhagic, multilocular, hydatid, 
retention, polycystic disease, cystic degeneration or cyst which communicates 
with the pelvis or calyces. It should be clear that the type of cyst to which we 
refer in these recorded experiences is the so-called solitary or simple cyst. They 
are rather large cysts which occasionally occur in connection with the kidneys; 
in some instances they are bilateral. It was thought at one time that such cysts 
were exceedingly rare and in 1928 Colston stated that one had not been en¬ 
countered at the Brady Urological Institute. As the general use of x-rays has 
become more commonplace, it is now realized that large, simple or serous cyst 
of the kidne 3 r occurs much more frequently than was formerly supposed. In the 
early thirties Quinby quoted Simkow as collecting 315 cases and by 1939 Fish 
had reported his experience in 32 cases over a ten year period. 

Symptomatology and x-ray findings in renal cortical tumor are often char¬ 
acteristic leaving little to speculation. We are occasionally confronted with 
space-occupying lesions of the renal cortex in which all of the findings strongly 
suggest a solitary cyst. It is our belief in such instances that surgical exploration 
is unnecessary if it can be established that the lesion is a solitary cj r st and not a 
solid tumor. Renal cysts rarely produce the severe constitutional symptoms of 
cortical tumor, such as weight loss, emaciation, anemia, fever and the other 
findings of malignant or metastatic neoplasms. They maj' mimic gastro-intestinal 
diseases or produce local or referred pain purely by the pull of their weight- 
Hematuria is not uncommon. Mos f renal cysts of this type are as 3 r mptomatic 
and have been discovered inadvertently during the course of x-ray or general 
physical examination. 

The most important diagnostic feature is the appearance of the x-rays in 
which the cysts have often a distinctly different appearance than solid tumors. 
The mere fact that a large, circular mass is found attached to the lower pole of 
the kid my without evidence of metastases or constitutional s 3 r mptoms a lone 
suggests cystic disease instead of cortical renal tumor. Renal cysts are moie 
likeh' to produce a circular shadow with an even contour in the x-ray film a,K ^ as 
a rule do not result in much change in the outline of the kidne.v. The extent o 
the deformity in the eahves and pelvis depends on the position and size of t 10 
cyst. The calyceal and pelvic defect is usually crescentic and even in out me 
rather than irregular when an infiltration process is present. Cysts tenc to gio" 


Deceased. 


740 



DIFFERENTIAL DIAGNOSIS 11ETWEEX TL'MOllS AND CYSTS 


74 L 


away nit her Ilian into the kidney substance’so tliat involvement, of the cortex 
is often minimal unless the cyst happens to he located in the center of the kidney. 
It is this centrally situated type that is more likely to be confused with cortical 
tumor. Most cysts are found in either the lower or upper pole. One often notices 
a special line of demarcation in the excretory urogram between the mass in ques¬ 
tion and the normal cortex. Tumor may infiltrate and obstruct the renal vessels 
and reduce function in which there is less demarcation between the mass and 
cortex. In tumor the density is likely to be greater than that of cyst and in the 
latter the outline for the psoas muscle may not be obliterated. The weight of 
the evst has been known to produce other changes in the x-ray of which the most 
prominent are ptosis, rotation and deviation in both tbe longitudinal and trans¬ 
verse axes.-On palpation a renal cyst is apt to be more movable, round and 
resilient. A solid tumor must never be overlooked and let us emphasize that we 
would not base a course of management from x-ray findings alone. We do con¬ 


tend that most large renal cysts can be suspected and correctly diagnosed and 
it is our object to call attention to a simple aid in diagnosis which we have used 
in this clinic for the past f) years. The simple aspiration of renal cysts has no 
originality with us, as it has been reported by Fish, Dean and Wheeler. 

When renal cysts are strongly suspected from the x-ray and other findings, 
and with the object of conservative therapy in mind, we have resorted to a 
simple office procedure to confirm the diagnosis. We have simply inserted a 
lumbar puncture needle through the patient’s back into the cyst. The technique 
is similar to perirenal air injection but without the danger inherent with forcing 
air into vascular areas. A plain x-ray first obtained in the upright position usually 
shows the relation of the mass in question to the lumbar vertebrae and the pos¬ 
terior crest of the ilium. With the patient then in the sitting position novocaine 
is injected toward the center of the mass and along the lateral border of the 
saerospinalis muscles. This is followed by insertion of a lumbar puncture needle, 
usually 18 gauge. One feels a decrease in resistance to the needle as it passes 
through the quadratus lumborum muscle into the perirenal fat. The wall of a 
simple cyst is usually fibrous and the point of the needle enters with unmistakable 
lesistance. If the needle has entered the cyst the end will go up and down on 
lespiration. At e then aspirate 30 to 50 cc fluid or allow it to escape. A similar 


amount of excretory contrast medium is then injected. If a diagnosis of simple 
ejst is then confirmed, future management can be carefully considered and this 
need not be necessarily surgical exploration of the cyst with excision or nephrec- 
tomj . Detailed chemical analyses of the fluid have been made but do not appear 
to be important. As a precaution against the remote possibility of concomitant 
malignant tumoi the fluid is sent for studv bv the Papanicolaou method. The 
flmd is usually crystal clear or slightly yellowish. If a hemorrhagic evst is en¬ 
countered the possiblity of malignancy is 25 to 35 per cent according to the 
literature. AAe have never encountered a hemorrhagic evst in which the implica¬ 
tions of malignancy would obligate surgical exploration. This procedure has not 
inconvenienced a single patient and has been quickly and simply done in the 
o ce. n "en i o c cases it ias confirmed our provisional diagnosis of simple 
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cyst and has proved of considerable value in the management. The followin 
cases selected from our service serve to illustrate the practical value of thi. 
procedure. 

CASE REPORTS 

Case 1. C. C. It., University of Virginia Mo. 135519, a 65 .year old man, was 
admitted with the diagnosis of lower right ureteral calculus. We were surprised 



Fig. 1 .A, pyelogram in 65 year old man with a circular shadow involving lower pole of 
left kidney. B, the same mass after withdrawal of clear fluid and injection of excretor) 
contrast medium. It is unmistakably a cyst of lower pole. 

A-l, right regrograde pyelogram in 79 year old man with hematuria. X-ray showed o 
circular soft tissue shadow producing marked displacement and deformity of renal pelvis. 
Because mass had appearance of cyst rather than solid tumor, injection of opaque medium 
was done. B-l, shows mass to bo cystic after injection. 

to note on excretoiy urography that there was a large mass attached to the 
outer and lower pole of the left kidney. The mass had all the x-ray character¬ 
istics (fig. 1, A) of a simple cyst of the lower pole, which was producing little ( 

pressure on the cortex. Aspiration of clear fluid and the injection of opaque ,, 

material into the mass (fig. 1, B) confirmed the diagnosis of a simple, benign , 

and asymptomatic cyst in the lower pole of this kidney. The patient was is- 
charged without exploration and he has been followed for almost 3 yea is v it ion 
the development of anj r symptoms or evidence of change in the size o le mass. ^ 
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Case 2. J. II. W., University of Virginia No. 15S224, a 79 year old man, was 
admitted because of painless hematuria coming from tlie right kidney. Retro¬ 
grade pvclogram (fig. 1, -I-/) showed tlie right kidney rotated outward by the 
pressure of a large mass which was located immediately anterior and somewhat 
on the mesial side of the kidney. It had an even outline and had more the appear¬ 
ance of a cyst than a malignant tumor. We simply inserted a needle through the 



tiG. 2. A, retrograde pvclogram in 60 year old man who had no symptoms related to 
urinary tract Soft tissue shadows showed two circular masses of low density involving 
upper and low-er poles of kidneys. B, confirms the nature of the masses after injection of 
contrast medium. It is apparent that two large single evsts involve poles of the 
right kidney. 

1 > norma UP. ve ^°6 ra m in 46 year old woman who complained of some discomfort in 

eit abdomen X-ray revealed circular mass attached to lower pole of kidney that did not 
produce any cortical atrophy or defect in pvclogram. B-l reve .s mass to be a simple soli¬ 
tary cyst of kidney. ’ 


back and obtained clear fluid. The following renal cystogram as shown in figure 
1, B-l resulted after the injection of contrast medium. Exploration of the kidney 
in a 79 year old man facing other surgery was unnecessary. 

Case 3. X. B. J„ University of Virginia Xo. 248089, was a 60 vear old dentist 
who was having a gallbladder series done at home because of epigastric pain. 
It was noted that a marked enlargement of the right kidney was present. Ex- 
cietorj uiogiams ie\ ealeci a pelvis compressed between cortical masses in- 
Aoving tie uppei an ovei poles. Retrograde pyelograms confirmed this 
n mg ( g. . . e patient suspected that he had a malignant tumor, made 
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his will and closed out his practice. From the x-ray the most likely diagnosi 
were two large solitary cysts originating from either pole of the right kidney 
Figure 2, B after injection according to the above technique shows that thi 
diagnosis is confirmed. The patient was extremely happy over the turn of event, 
and has resumed his practice with a far different mental outlook. Further studies 



Fit;. 3. A, retrograde pyclogram in a 44 year old woman in whom her physician palpated 
an abdominal mass. Pvelograms show a normal kidney with evidence of a slight pressure 
defect and deformity of calyx on that side. Outline of mass as indicated by x-ray, (d), 
was roughly circular. Injection a fc« minutes later, (B), after aspiration and injection 
revealed a single solitary cyst of that kidney. 



Fig. 4. Injected “renal cystogram” in 75 year old woman again in whom a mass ^ 
discovered on general examination. Excretory urograms showed an essentially no • 
kidney with a circular mass attached either to anterior or posterior surface ot Ki 
Aspiration and injection with contrast medium revealed this to be a c3St. 

revealed that the epigastric pain resulted from advanced coronary disease and 
with the unpromising prognosis in his cardiac condition, we did not recommenc 


Case If. P. S. E., University of Virginia -Vo. 229821, a 46 year old muses 
aide complained of discomfort in her left abdomen. The pyelogram, as s io'' U 
in fig. 2, A-l, was essentially normal but a circular mass attache o ie 
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pole of tlic kidney could be seen in the x-ray. It was obvious after aspiration 
and injection that a simple cyst was present (fig. 2. B-l.) I nlike the pterions 
case, the evst "row away from the kidney without producing atrophj of the 
cortex or any pressure defect on the calyceal or pelvic systems. 

Case .5. C. II. University of Virginia No. 4133. was a 44 year old woman 
in whom her physician palpated a mass attached to the lower pole of the kidney. 



Fit, o A. pyelogram from case of 4$ year old woman without symptoms showing circular 
shadow attached to left kidney and moderate filling defect of calyceal system. B , after 
aspiration and injection of contrast medium confirms diagnosis of simple benign cyst, 
t tear fluid was obtained from which cultures were sterile and cell block studies were ne¬ 
gative. 

A-K excretory urogram from 70 year old physician who discovered a smooth mass in 
Upper abdomen Pyelograms were indeterminate but an oval mass attached to kidney was 
visible B-l . tollon mg aspiration and injection of contrast medium confirms diagnosis of 
>enign solitary cyst. Cultures of clear fluid were negative and cell block studies showed 
no cellular content. 

Figure 3. .4 shows the retrograde pyelogram with the outline of the circular 
mass drawn roughh in ink. The simple injection in the office confirmed the 
diagnosis, 'fig- 3, B \ and as no symptoms were present operation was not recom¬ 
mended. 

Ca*f 6. R. M. B.. Iniversitv of Virginia Xo. 1S40. A circular mass was pal¬ 
pated m the .egron of the left kidney in a 75 year old woman during general 
physical examination. Excretory urograms were essentially normal. Aspiration 
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and injection revealed the mass to be a cyst originating from the lower pole of 
the kidney (fig. 4). 

Case 7. W. H., No. 55039, was a 48 year old colored housewife who gave a 
history of cholecystectomy 7 11 years prior to present admission at which time 
the surgeon noted a solitary cyst, of the left kidney. No symptoms were referable 
to the urinary tract, and she was referred to the urological department because 
of a small palpable mass discovered in the left upper abdomen in another de¬ 
partment. Urological examination revealed a normal right upper urinary tract 
but with a filling defect involving the calyces on the left (fig. 5, A). The outline 
of a mass associated with that of the kidney was visible. The mass was aspirated 
and crystal clear fluid was obtained. Culture and cell block studies of this fluid 
were negative. Figure 5, B, after aspiration and injection of contrast medium, 



Fig. 6 Injected multilocular hydronephrosis in a 1 day old baby boy. Mass "as e\- 
tiemely large, filling left side of abdomen, but on palpation it seemed cj'stic Coriect 
diagnosis was possible immediately without anesthesia and cystoscopy. Operation could 
then be more intelligently planned. 

confirmed the cystic nature of the tumor. There has been negligible increase in 
size of the cyst in f 1 years and practically no reduction in kidney function. 
Operation was considered superfluous. 

Case 8. J. M. M., University of Virginia No. 290939, was a 70 year old physi¬ 
cian admitted for evaluation of symptoms of early congestive cardiac decom¬ 
pensation. A routine abdominal x-ray revealed a large oval mass approximately 
20 by 14 cm. in the right upper quadrant. An excretory urogram made with 
diodrast showed a normal pyelo-ureterogram on the left side but an indeterminate 
picture on the right (fig. 5, A-l). The mass was palpable, smooth in outline and 
fixed to the kidney. It moved with respiration. Aspiration of the mass yieldc 
clear but straw colored fluid. Culture was sterile and cell block studies showe 
no cellular content. Injection of contrast medium confirmed the diagnosis o 
benign solitary cyst of the right kidney for which operation was not indicate • 

It is hoped that these selected instances serve to illustrate the value of this 
simple procedure in assisting with the diagnosis of renal mass when simp e 
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cystic disease is strongly suspected. The procedure in our hands has been entirely 
harmless, essentially painless, and there is no more risk involved than the in¬ 
jection of procaine or excretory contrast medium. 

The following instance in a young infant serves to illustrate the use of this 
procedure in cases of suspected hydronephrosis in which excretory or retrograde 
pyelograms are uninformative or undesirable. 

Case 9. D. E. F., University of Virginia No. 2784G4, was a day old baby re¬ 
ferred because of a palpable mass in the left abdomen. An excretory urogram 
showed a normal kidney on the right but absence of dye on the left. On palpation 
the mass seemed to be resilient and had the sensation of being cystic in nature 
rather than a solid tumor. Because the latter indicated hydronephrosis or cyst 
of the kidney, it was decided to confirm the diagnosis by this method and not 
subject the tiny infant to cystoscopy. It was very simple to insert a needle just 
lateral to the sacrospinalis and enter the cystic mass. We encountered yellow 
fluid which had the appearance of dilute urine. The injection of opaque material 
(ig. 6) revealed conclusively that we were dealing with a case of large congenital 
lydronephrosis. The anxious parents were reassured and 2 days later the hydro- 
nephrotic sac was deflated through a small incision in the lumbar area and easily 
removed without difficulty. 


DISCUSSION 

It is generally accepted and so recorded that surgical exploration for all space- 
occupying lesions of the kidney is an immediate necessity. It is our belief to 
6 contra ty that exploration is neither desirable nor necessary in most in- 
s ances of so-called solitary cysts of the kidney when the diagnosis can be con- 
rme . Braasch so stated in 1935 that exploration was definitely indicated in 
cases but admitted that if large cysts were inadvertently discovered by 
surgeons m patients over 50 years of age that they had best be left alone. Most 
dip + rfr ^ ? ^ r0W away from the kidney and only in rare cases is excision in- 
tW G ° r preservation °f functioning renal tissue. It is also our impression 
" “• C f ts , are self-limiting in size, although an occasional one of giant 
p een reported - We ha ™ encountered a number in the older 

the port P j &Ve evidently been Present many years with little damage to 
me cortex or tendency to increase in size. 

ProLn-p«iJp' mP !° m , S .. 0f Pam ’ discomfort > excessive hematuria or evidence of 
uroSanbv + u rtlCa l amage are present ’ then excision is in order. When excretoiy 
noSctfonSh 1 ; a re “ vely ™“ 1! “O"" 1 ° f «*** been rendered 
that conservafivJ PrGSSUre and when there are no symptoms, it is our conclusion 
reporter) exeeTW ana f ement 13 indicated. As a matter of fact, Archie Dean 
tents in the mann ^ I'!, 15 Cases treated by simple aspiration of the con- 

Ca"dte“uo« 7. d 5 h 0 r " r " T' f S “ 2 “»» 

which he injected air tW . Per Ce . nt solutlon of dextrose. In other cases in 
of cysts from the kidney are'not, ® perations for the removal 

control bleeding may inactivate mn ^ ^ mple u and the necessary suturing to 

cyst had it been affowedt rll t ^ WOuld the presence of 

• Large cysts of the kidney do not easily 
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sheH out as the wails may be lined in part by low cuboidal cells and in other areas 
by fibrous tissue which is not readily separated from the kidney. 

It is expected that the controversial points about this procedure will be re¬ 
solved into two questions. The first concerns the advisability of inserting a 
needle into a malignant tumor and possibly depositing cells along the tract as 
the needle is withdrawn. It is conceivable a curable condition might thus be 
converted into an incurable one. We do not advocate inserting a needle into 
malignant tumors, although Dean once reported 135 aspiration biopsies of 
malignant renal tumors and in his opinion there was never any “evidence of 
harm.” Many urologists have emphasized that it is practically impossible to 
differentiate cysts from tumors. It is difficult for us to understand such state¬ 
ments. This may be true from a single x-ray but from our study of a series of 
x-rays, both excretory and retrograde, and correlating these with the appearance 
of the patient, palpation of the mass and the history, we believe one can predict 
the possibility of cyst with considerable accuracy. The proof of this is that in 
the last 9 years we have been uniformly correct in our appraisal of cyst. We 
have suspected solitary renal cj r st in some twenty odd cases and in every in¬ 
stance we have tapped a cyst in which clear fluid has been withdrawn and in 
which there has never been any question of malignancy. In only one instance 
have we inserted a needle into a malignant tumor and this in a patient who re¬ 
fused operation. In this case we predicted tumor would be present because 
changes in the upper calyces indicated infiltration in the opposite pole of the 
kidney. 

The second controversial point, i.e. overlooking a malignant tumor, is a 
highly important one. There are a few references in the literature concerning 
the association of malignant cortical tumors and cysts of the kidney. A review 
of these reported cases convinced us that they do not bear critical analysis 
as data on such association. In the type of case to which we refer the fluid is 
clear and -the injected “renal cjutogram” shows a generally smooth outline 
without any evidence of solid tumor. One would certainly not confuse the re¬ 
ported cases of solid tumor within which there has been secondary cystic de¬ 
generation. For an example, in the quoted case of Eziekson and Greene the fluid 
was reported as muddy and the published photograph show r ed the w r all of the 
cyst cavity lined with irregular papillary tumor. There is certainly no relationship 
between such a cjutic change in a malignant tumor and the thin, clear wall cyst 


upon which we base our experience. 

There have been a few chance associations between cysts and solid tumors, 
Colston once operated for a papillary cyst adenoma involving the upper po e 
in the renal pelvis in which there was no mistaking the preoperative diagnosis. 
At operation there was an additional small cyst attached to the lower po e o 
left kidney which bore no relationship to the papillary tumor in the upper po e. 
A similar situation has been reported by Greenberg, et al. We must always t in’ 
of malignancy w'hen dealing with the genito-urinary tract, but w r e beneve a 
the association with cyst is purely one of coincidence and this chance occurren 
is not enough to merit surgical exploration as the only recommended erapy 
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every case of cyst. We further believe that the injection of contrast medium 
should lead one to suspect the presence of a defect in the wall if a solid tumor was 
also present. Papanicolaou stains should prove helpful when cells are present in 
the aspirated fluid. If one aspirates hemorrhagic material exploration is in order. 

It is our considered judgment that the procedure which we have followed in 
the diagnosis and management of solitary cyst of the kidney has proved to be 
more conservative and sensible than routine exploration. Let us emphasize that 
we have selected our cases with care and have used this procedure only when 
we have strongly suspected cysts to be present. In some instances in which the 
cyst was small and situated in the center or hilum region of the kidney, we have 
recommended and carried out exploration. Though the contour of the mass 
suggested cyst, we did not wish to chance the insertion of a needle into such a 
centrally located solid tumor. When cysts are larger and situated in either pole 
we have felt more sure of ourselves and have not hesitated to use the suggested 
procedure with uniform success. 


CONCLUSIONS 

Contraiy to most opinion large simple C 3 *st of the kidney can be suspected 
from the appearance of the x-rays, history and general findings. 

In most cases of large renal cyst; surgical exploration is unnecessary and 
undesirable. 

The diagnosis is easily confirmed by the x-ray appearance of "renal cysto- 
grams.” These are achieved by aspiration through the back and the injection of 
excretory contrast medium. 

As an office procedure it is painless, harmless and logical. 

It is useful in cases of hydronephrosis in infants and adults in selected in¬ 
stances in which cystoscopy is unsuccessful or undesirable. 
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MALAKOPLAKIA OF THE BLADDER 
DANIEL It, HIGBEE and THOMAS E. KILFOYLE 

Malakoplakia (derived from the Greek word “malakos” meaning soft) is a 
lesion of the genito-urinary tract first described in detail by Yon Ha ns emann 
in 1903, although Michaelis and Gutmann in 1902 had observed 2 cases. Since 
that time sporadic cases have appeared in the literature, the most recent being 
2 cases presented by Cristol and Binders. 

The disease is not one of the bladder alone. In addition, it may involve the 
ureters, kidney pelvis, and even the kidney parenchyma as described by Mc¬ 
Donald and Sewell. 

The lesion may present itself to the cystoscopist in many bizarre patterns. 
The plaques may be single or multiple, vaiying in size from a pinhead to large 
coalescent masses which may extend 1—2 cm. into the bladder lumen. They are 
most often described as soft greyish-brown elevations, the centers of which may 
be umbilicated with a surrounding zone of hyperemia. Their distribution in the 
bladder is variable. 

Most authors are in full agreement as to the microscopic appearance of 
malakoplakia. The lesion is one of the submucosa with the overlying bladder 
epithelium usually intact, although in some cases it may be partially destroyed. 
The characteristic cell is a large, round or oval but sometimes polygonal cell 
usually mononucleated with a well-defined cell membrane. The cytoplasm is 
most often granular and highly refractile. Often the nucleus is absent or its 
presence masked by the Michaelis-Gutmann bodies. The latter vary in size and 
may be found within the cells or between them. They have a strong affinity 
for hematoxylin which stains them a purple color and many of them have con¬ 
centric laminations suggestive of corpora amylacea. In general, they are homo¬ 
geneous, highly refractile, and contain iron and calcium. Scattered throughout 
the lesion, especially near the periphery, are many polymorphonuclear leuko¬ 
cytes. In addition, one may find cells of the lymphocytic series and compara¬ 
tively unaltered red corpuscles both in and between the large mononucleated 
cells. 

Malakoplakia may occur in both sexes at any age, although it is most common 
in women over 30 years. The presenting history is usually one of intermittent 
attacks of cystitis. 

The diagnosis is confirmed by microscopic examination although it may be 
suspected by finding the typical lesions at cystoscopy. 

The treatment of choice in most cases is fulguration although if the lesions 
are accessible, they may be excised. Autogenous vaccines and potassium iodi e 
applied locally have also been used. However, thus far too few cases have been 
reported to permit any standardization of treatment. 

The etiology is unknown. Tuberculosis has been suggested as a possible cause 

Read at annual meeting, South Central Section, American Urological Association, 
Tulsa, Okla. September 27, 1950. 
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although numerous eases have been reported in patients who have shown no 
evidence of that disease. McDonald and Sewell advanced the theory that the 
lesions may be suprarenal cell rests since the appearance and distribution of the 
malakoplakia cell so closely resemble that of the suprarenal. They postulated 
that these cell rests may be stimulated to activity by some specific organism, 
possibly E. coli which arc found so commonly in patients with malakoplakia. 
Organisms resembling E. coli have been described as possible etiologic factors 
although it seems difficult to believe how this organism, such a common offender 
in urinary tract infections, could per se be the sole cause of such a rare condition. 
Dickson, Gray, and Kidd have expressed the opinion that the inclusion bodies 
may be mycotic parasites but Rudnick and Ragins were unable to find a similar 



hl'irifwli s ]l°"’mg large polyhedral cells with focal deposits of calcium. Xote normal 
Dnsit- u-ui* i IUm ‘ H and E stain. B, section stained with Sudan III showing lipoid de- 
Po=its with large monocytic cells. 

organism in their ease. Redewill has reported 1 case of generalized sarcoidosis 
a was found to have malakoplakia. He points out the histologic similarity of 
the two conditions. 


CASE REPORT 

\ eal "Kite married woman entered the hospital February 9, 1950, 

pexv h r^ 01 ^ recurrent attacks of hematuria of 3 years’ duration. A nephro- 

a * )Cen done 11 years previously. Cystoscopy revealed a smooth, semi- 
and^-t 1 ^ maSS P r °truding from a pedicle on the floor of the bladder neck 
TOl0 ; X about 1-2 cm. into the lumen. This mass was greyish-brown in 

tj ve an " lder tts apex than at its base. Retrograde pyelograms were nega- 

operation, this mass was friable enough to be partially removed by trans- 
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urethral excision without current. However, the base was firmer and required 
cutting current for removal. 

The following is a microscopic description of the lesion (fig. 1): “Sections show 
the bladder mucosa elevated in coarse bluntly rounded projections formed by 
accumulation of numbers of large monocytes and of leukocytes of various types 
in the lamina propria. There are focal deposits of calcium salts, spheroidal and 
laminated, measuring up to 20 microns in diameter. Thej r are located within 
the cytoplasm of monocytes. These cells are granular, with small compact 
nuclei. They contain ingested lipoid, as shown by frozen sections stained with 
Sudan III, and also erythrocytes and leukocyte nuclei. A network of capillaries 
extends throughout the lamina propria, and congested large vessels are present. 
The epithelium is of the transitional type and is intact with hydropic changes 
in some fields. The lesion is not malignant.” 

SUMMARY 

A case of malakoplakia of the urinary bladder is reported and a brief review 
of the literature is given. 

1117 Republic Bldg., Denver 2, Colo. 
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PREVENTION OF URINARY INCONTINENCE FOLLOWING RADICAL 
PROSTATECTOMY: A PRELIMINARY REPORT 

ERNEST F. HOCK 

From the Department of Urology, Charles S. H'lison Memorial Hospital, Johnson City, A r . Y. 

Prevention of urinary incontinence following radical perineal prostatectomy 
is a problem which has not yet been satisfactorily solved. Of 84 cases followed by 
Twinem and Davalos, 1 eighteen (21.6 per cent) had partial or total incontinence. 
Jewett 5 reported that, in spite of the adoption of Vest’s method of urethro-vesical 
anastomosis, 12 per cent of 100 patients with radical perineal prostatectomy 
remained permanently incontinent. Of 14 patients reported by Higbee 3 7 were 
partially or totally incontinent. 

Young 4 ascribed the frequency of urinary incontinence following radical 
prostatectomy to injury of the external sphincter or its nerve supply. Accord¬ 
ingly, retropubic radical prostatectomy, which leaves the pelvic floor undis¬ 
turbed, should not be followed by incontinence. This seems to be borne out by 
the reports which thus far have been published on the retropubic operation. 
Millin 6 wrote that full urinary continence should always be obtained provided, 
that damage to the compressor urethrae is scrupulously avoided. Memmelaar 6 
reported 30 cases of which 50 per cent had postoperative stress incontinence 
lasting 1 to 2 weeks. Lich, Grant and Maurer 7 reported stress incontinence last- 
ln 6 1 to 2 days following catheter removal in 3 radical retropubic operations. 
These reports seem to indicate that urinary incontinence is not to be feared 
o owing radical retropubic prostatectomy. However, my personal experience 
ias been different. To date I have performed 8 radical retropubic operations. 

e first 4 were operated on according to the usual technique as first described 
by Millin. 


CASE ABSTRACTS 

fa* 6 •' P’’ a S ec ^ 55. Catheter removed 30 days after operation; patient 

o a y incontinent. Urinary control improved over a period of several months. 

present, 19 months after the operation, he is continent while lying down and 
tior^H^ anf ^ ulanar V stream with perfect control in the upright posi- 

1 owever > as soon as he fails to concentrate on contracting his sphincter he 
oses is urine. This man evidently has perfect sphincter control, but for practical 
Purposes he is incontinent. 

Case 2. L. J., aged 63. Catheter removed 18 days after operation; patient 
con rnent except for some measure of control lying down. Urinary control 

Banding a >j a, v Ua c m ; et T6> Northeastern Section, American Urologicl Association, Bolton 
■ *•, September 14, 1950 

‘Jewett 0 ^'/' T D TT D i aV e ! -. 0S ’ A ' : J ' Urol '> 61: 575 > 1949 ' 

3 HiXe d p J i U „ ro ''l«*• 277, 1949. 

‘Young h'h'- : t" n" ^'cV' 139: 141 > 1949 - 
‘Millin’ 63: 188 > 1945. 

' Memrnnlin ,t r opubic Urinary Surgery. Baltimore: Williams & Wilkins, 1947, p. 156. 
» Lich P ri„V Urol., 62: 340, 1949. 

’ ’ urant > O. and Maurer, J. E.: J. Urol., 61: 930, 1949. 
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began to improve 10 weeks after the operation. At present, 13 months after the 
operation, he can start and stop urination with perfect control and walk for 
one half hour without losing urine. However, he still wears pads or uses 
a Cunningham clamp. 

Case 3. A. G. died of massive pulmonaiy embolism before the catheter could 
be removed, and therefore must be excluded from this series. 

Case 4- L- M., aged 50. Catheter removed 23 days after operation; patient 
totally incontinent. At present, 7 months after the operation, he has regained a 
fair degree of urinary control. Starting and stopping is done perfectly, but when 
his bladder fills up to 100 cc or more he loses some urine. He uses 2 to 3 pads 
daily and on some occasions, such as going to the movies, he uses a Cunningham 
clamp. 

DISCUSSION 

These cases demonstrate that a perfectly functioning external sphincter does 
not necessarily insure perfect urinary control and suggests that our present 
concept of the sphincter mechanism should be revised. Since removal of the 
internal sphincter does not ordinarily produce incontinence, we have accepted 
the belief that only the external sphincter is indispensable for normal urinaiy 
control. This, however, does not agree with our daily experience. Cases have 
been reported in which perfect urinary control persisted in spite of complete 
destruction of the external sphincter. Occasionally incontinence follows trans¬ 
urethral resection of the prostate in spite of careful technique, especially if some 
tissue is removed below the verumontanum. Simple perineal prostatectomy is 
followed by incontinence in a certain percentage of cases in spite of meticulous 
avoidance of the external sphincter. Much of our difficulty in understanding the 
sphincter mechanism is due to the idea that urinary continence is primarily 
achieved by constant, voluntary contraction of the external sphincter. In 
reality this muscle does no more than contribute, by its inherent tonus, to the 
resistance of the urethra. 8 It contracts actively only if a desire to void must be 
suppressed. Continence is not achieved by active sphincteric contraction, but by 
the resistance of the urethra to the intravesical pressure. If the urethral resistance 
is diminis hed below a certain point, incontinence will result; its severity de¬ 
pending upon the degree of decrease of urethral resistance. 

For a thorough understanding of urinary incontinence a brief discussion of 
the physiology of micturition will be helpful. We have accepted that urination is 
initiated by a contraction of the detrusor which reflexly relaxes the urethral 
sphincters. Although this is true under experimental conditions, it cannot ex¬ 
plain how urination can be voluntarily started when the bladder contains only 
a small amount of urine, since neither the detrusor nor the internal sphincter is 
subject to voluntaiy influence. Hence one must conclude that, in the inactive 
stage, the urethra offers a resistance which normally cannot be overcome by an 
increase in the intravesical pressure. Before the bladder can empty, the uret ra 
resistance must be decreased and this decrease is under voluntary contro. 

s Hock, E.: J. Urol., 57: 1069, 1947. 
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Permanent, loss of urethral resistance will produce incontinence and, conversely, 
permanent inability to diminish this resistance will produce urinary retention. 
The nature of this resistance was first demonstrated by Stobbaerts 9 in a moving 
picture of an urethrocystogram taken during the act of micturition. Recently 
Muellner and Fleischner’ 0 have described this mechanism in detail. They found 
that the opening of the urethra usually preceded the detrusor contraction and 
was always accompanied by a lowering of the bladder base. This lowering of 
the bladder base is accomplished mainly by active relaxation of the pelvic floor 
and aided by an increase of the intra-abdominal pressure. Since the anterior 
urethral wall is fixed, lowering of the bladder base separates the posterior from 
the anterior wall resulting in a decrease of the urethral resistance. Closure of 
the urethra is achieved by the return of normal tonus of the pelvic floor muscles 
or by their contraction, especially the pubococcygeal muscles. This mechanism 
indicates that at least part of the urethral resistance is due to anteroposterior 
compression between the pubic bones and the pelvic floor rather than to circular 
contraction of the sphincters. Consequent^, any process which permanently 
separates the anterior and posterior walls of the prostatic urethra or otherwise 
eliminates the prostatic urethra will cause incontinence if the tonus of the external 
sphincter is insufficient to withstand the intravesical pressure. Incontinence 
following transurethral resection of prostatic tissue below the verumontanum, 
"hich has commonly been attributed to a damaged external sphincter, can be 
etter explained by loss of urethral resistance in the critical, inframontane area, 
ncontinence following simple, perineal enucleation of the prostate in spite of 
preservation of the external sphincter is based on the same principle, namely 
oss of critical urethral resistance. Incision of the membranous urethra, trauma 
o the urethra and pelvic floor and infection may cause a dilatation or even 
sacculation of the inframontane segment. The foregoing discussion suggests that, 
regardless of the approach to the gland, a high incidence of urinary incontinence 
s ou d be expected following total prostatectomy. 

logical procedure for the prevention or cure of incontinence following 
0 a prostatectomy is one that restores adequate urethral resistance in the 
cri ica area by providing a support for the posterior aspect of the urethrovesical 
■ nas °m°sis. A fascial sling suspension seems to be best suited for this purpose. 

e retropubic operation a Millin suspension can be employed. The perineal 
^peration can be combined with a procedure similar to the Stoeckel, Goebel, 
Milliift e! ' m °P erat; * on f° r incontinence in the female. I have used a simplified 
four ca ^ )R ^ I0Ce< ^ ure * n combination with radical retropubic prostatectomy in 

TECHNIQUE 

a pr ° stotectom y' s performed according to the Millin technique through 

>ne incision above the symphysis pubis. A vertical, fascial strip is formed 

Co.. 1937 ^^Jj tS 2 ^-Transactions. 6 th International Congress of Urology, Paris: Coin et 
"Muellner, S. R, and Fleischner, F. G.: J. Urol., 61: 233,1949. 
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from the rectus sheath, its upper, free end pulled through the tunnel behind 
the urethro-vesical anastomosis and, after proper elevation of the anastomosis, 
sutured to the contralateral rectus sheath (fig. 1). 



Fig. 1 


CASE ABSTRACTS 

Case 5. W. Z., aged 50, underwent radical retropubic prostatectomy with 
fascial sling operation. The catheter was removed 13 days after the operation 
and the patient had almost perfect urinary control the same day. He did no 
return for follow up treatments and was seen 4 months later with a stricture 
at the urethrovesical junction, urinary infection and incontinence. After dilata¬ 
tion of the stricture he regained urinary control. _ ^ 

Case 6 R. D. B., aged 51, underwent radical retropubic prostatectomy 
fascial sling operation. The catheter was removed on the twetftlh postoperative 
day. Urinary control was fairly good the same day, perfect the followin 
Two days later he complained of difficulty starting to urinate. He still has so 
difficult^ starting. Repeated examinations showed no residual urine. 
*T“ B?aged 51, underwent radical retropubic prostatectomy with 

fascial sling operation. The catheter eras removed on the thirteenthj P°»topm ^ 
day. Urinary control was perfect. Twenty-sir days after thes opi t 
acute urinary retention which required catheterization. The pat . 

to complain of slowness of the stream and later had reveral episodes 
retention. Four months after the radical operation 1 gm. tissue uas 
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transurethral resection from the bladder neck region. Since then the patient 
has had no further difficulty. 

Case S. S. 0., aged 55, had radical retropubic prostatectomy with fascial 
sling operation. Catheter was removed on the seventeenth postoperative day. 
He had good urinary control while lying down or sitting, but was completely 
incontinent when standing. He regained perfect urinary control on the thirty- 
fifth postoperative day. 


SUMMAP.T 

Xormal urinary control is produced by the resistance of the urethra to the 
intravesical pressure. 

This urethral resistance is caused by the tonus of the urethra, its sphincters 
and supportive structures and not by active sphincteric contraction. 

t rinary incontinence results from a substantial loss of the urethral resistance. 

After total prostatectomy an intact external sphincter may be inadequate to 
insure normal, urinary control. 

Urinary incontinence following radical prostatectomy can be prevented by 
using a fascial sling to elvate the urethrovesical anastomosis. 

The technique of a fascial sling operation as practised in combination with 
radical retropubic prostatectomy has been described. 

The status of urinary control of three patients following radical retropubic 
prostatectomy alone and of four patients following radical retropubic prosta- 
icciomy combined with a fascial sling operation has been reported. 
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SPONTANEOUS ACTIVITY OF THE DETRUSOR MUSCLE IN 

THE CAT 

EVERETT H. INGERSOLL and ERLING S. HEGRE 
From the Department of Anatomy, Medical College of Virginia, Richmond, Va. 

Spontaneous contractions of the urinary bladder in the intact animal have 
been observed by many investigators, among them Stewart (1900), who reported 
that automatic movements are generally present and show at times both simple 
and compound rhythms. He observed that simple rhythms are not always 
regular. He also reported that the compound rhythms consist of two or more 
regular or irregular rhythms and that they are due to contractions at different 
rates in two or more areas of the viscus. These and other pertinent reports in the 
subsequent literature are based either upon interpretations of the kymographic 
records of the total bladder responses or were determined by direct observation. 
Since these procedures do not provide objective data on the comparative ac¬ 
tivity of various specific regions of the muscle, an attempt has been made in the 
present experiment to obtain records of the motor activity taking place simul¬ 
taneously in several regions of the intact viscus. From the data we have sought 
answers to the following questions: 1) Do all regions of the viscus exhibit spon¬ 
taneous activity; and if so, are all regions equally active? 2) Do observed con¬ 
tractions begin in unison, are they unrelated, or is there an orderly v r ave of 
activity having any relationship to the long axis of the organ? 3) Is the activity 
of the muscle during micturition peristaltic or in unison? Is there an observable 
node of activity? 4) To what extent is the observed pattern of muscular ac¬ 
tivity altered by changes in the volume of the bladder and variations in pressure? 

METHODS 

Under light nembutal anesthesia the urinary bladder of the cat was exposed 
and on it were placed small squares of black adhesive paper each bearing a 
central spot of white drawing ink. The paper squares were arranged so as to 
divide the exposed surface of the bladder into quadrants (designated A, B, G 
and D) and twelve segments (fig. 4, no. 1). By means of a CinAkodak Special 
16 mm. camera, mounted above the bladder, photographs were taken at one 
second intervals during each period of observation. Subsequently, by projecting 
the film on to suitable paper, measurements were made of the activity taking 
place in each segment. In addition, a kymograph record was kept of the total 
bladder response. In the present experiment the bladder of a single cat was 
observed during a series of seven periods. The intravesical pressure was held 
constant during a given period of observation but was varied from one period 
to the next. An eighth observation, using variable pressure, -was made from a 
different animal. Details of these procedures have been described previousy 
(Hegre and Ingersoll, 1949). 

RESULTS 

Observation No. 1 (fig. 1) was recorded from a slightly distended bladder in 
wdfich the pressure was held constant at 4 cm. of water. While there was spon- 
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taneous activity in all parts of this bladder little synchronous movement could 
be observed. In quadrant A the segments of muscle acted quite independently. 
In quadrant B the rhythm exhibited by the different segments was irregular 



shortenit 6 ^ re Quadrants (C and D) some of the segments underwent 
that th^ 6 °^ ers were relaxing. Thus the timed photographs revealed 
kymo'r, 0 ' anous segments of the bladder were very active even though the 
relativef^ r . ec0rt * 1, IC) of the total bladder response was indicative of a 
y quiescent viscus displaying a simple rhythmic activity. 
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When the pressure was held constant at 5 cm. of water and the bladder 
contained an initial volume of 36.9 cc (fig. 1, No. 2), the muscle exhibited two 
slow rhythmic waves of activity. The one (W2) appeared in quadrant A eleven 
seconds after its appearance in the D quadrant while the other (W4) is almost 
the reverse of this with the onset of contraction in quadrant A and ending in 
quadrant D twelve seconds later. The other waves (Wl, W3, W5) occur in¬ 
frequently in one or another of the bladder quadrants. The kymographic record 
(K) gives little indication of such irregular waves of activity. 




Fig. 4. No. 1, sketch of exposed surface of bladder showing location of segments and 
quadrants. 

Nos. 3-8, each group shows time at which various quadrants of bladder begin to contract 
during a single wave of spontaneous activity. Below each graph is a number (3—8) indicating 
period of observation from which data were obtained. 


Observation No. 3 (fig. 2) was recorded at a constant pressure of 7 cm. of 
water. The bladder had an initial volume of 35.4 cc. In this slightly distended 
viscus a series of waves of contraction (W2, W3, W4, W5) began in quadrant A. 
In each case the distal quadrants contracted from one-half to one second later 
(see fig. 4, No. 3 for graph of wave 2). According to Stewart’s classification, the 
rhythm exhibited by this bladder is simple and regular in type. 

The activity of the bladder when moderately distended by an initial volume 
of 47.4 cc at a constant pressure of 5 cm. of water is recorded in figure 2, No. 4. 
All the recorded waves of contraction (W2, W3, W4) originate in quadrant 
one and one-half to five seconds before their appearance in the more dista 
quadrants of the bladder as shown by a graph of wave 2 (fig. 4, No. 4). Wave 
three (W3) was unusual in some respects. Although it was essentially perjsta tic 
there appeared to be a local suppression of the wave in some areas. This was 
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especially true of segments B3 and B4 of quadrant B, all segments of quadrant 
G and one segment (D2) of quadrant D. In these instances the amount of the 
contraction per unit length of muscle was greatly reduced. This irregularity is 
reflected in the kymographic record (K). 

Another observation of the moderately distended viseus under constant 
pressure is recorded in figure 2, No. 5. Again there appeared to be a nodal point 
of activity in the proximal region of the viseus (wave 3, fig. 4, No. 5). There 
was also some tendency for all areas to contract in unison. 

Observation No 6. (fig. 2) shows the activity pattern of a well distended 
bladder containing an initial volume of 52.4 cc at a constant pressure of 10 cm. 
of water. Synchronous waves of activity began in quadrant A and spread along 
the long axis of the viseus to the distal areas (wave 2, No. 6, fig. 4). In wave 4 
of this bladder (fig. 2, No. G) all quadrants contracted in unison. 

Micturition was recorded in figure 3, No. 7. The initial volume of the bladder 
was 49.4 cc and the pressure remained constant at 8 cm. of water. The bladder 
was completely emptied by a peristaltic wave which began in quadrant A and 
reached the dome of the bladder 4 seconds later (fig. 4, No. 7). Three recovery 
waves were recorded (fig. 3, No. 7, TV3, W4, W5). Of these wave 3 appears only 
in the A quadrant while waves 4 and 5 are definitely peristaltic with the nodal 
point of activity in the A quadrant. Each wave passes from the proximal to 
the more distal regions of the viseus in from four to five seconds. 

Observation No. 8 (fig. 3) was of a moderately distended bladder under 
moderate and variable pressure. The nodal point of activity was variable. In 
wave 2 (fig. 4 ) No. 8) three quadrants contracted in unison while in other waves 
(fig- 3) a different pattern of contraction was discemable. Measurements from 
the timed photographs (fig. 3) indicate the presence of two separate rhythms 
ut the kymographic record (K, fig. 3, No. 8) gave little indication of such an 
irregularity. 

DISCUSSION 

-Lov W ^' C ^ ^ ave b een presented indicate that all regions of the bladder 
?' 1 lf; s P°ntaneous activity. In bladders which are but slightly distended there 
is a more or less unsynchronized writhing of the detrusor muscle. Even though 
m vi ual regions of the bladder may show great activity, the kymographic 
rccor , nhich reflects the total bladder response, usually indicates a relatively 
quiescent bladder. This is accounted for by the antagonistic action of different 
flPTvf < v se ® Tncn ^ s the viseus. According to Denny-Brown and Robertson 
mu l k ' S unor S an i z ed type of behavior is due to a continual ‘peppering’ of the 
hav C ^ ^ nervous impulses; but, as Gruber (1933) points out, most investigators 
opin' C T ^ af; ^' s i orm °f activity is a property of the muscle itself. The 
are <m , e ^y Langworthy et al. (1940) that the normal waves of micturition 
distemf ^ rea ^ through to initiate the emptying reflex in these slightly 
In b^rlrl adderS ' S con fi rm ed by our timed photograph procedure, 
tractio ° ' are moderately to well distended an orderly -wave of con- 

re Rion of 1 tP reqUently °b servec i- A given wave usually begins in the proximal 
e viseus and passes along the long axis of the bladder to the distal 
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region. In most instances the contraction begins in the pro xim al region one to 
four seconds before the wave reaches the apex. This seems sufficient evidence 
for the presence of a pacemaker or a nodal point of activity in the proximal 
region of the viscus. 

Micturition was observed in one experiment. While no conclusions can be 
drawn from such limited evidence, there are definite indications that in mic¬ 
turition there is a peristaltic wave of activity which begins in the proximal 
region of the bladder and extends to the more distal portions. This observation 
is not in agreement witli that of Langworthy et al. (1940) who found that all 
portions of the bladder contract in unison during micturition. However, it does 
support Muellner’s (1950) clinical observation that the first step in voluntary 
micturition is a downward tug in the region of the internal sphincter which is 
followed by contraction of the detrusor. Muellner reported that the contraction 
wave starts from the internal sphincter and spreads along the base upward to 
the sides and dome of the bladder. 

Since the direction of this wave is opposite to that which one might expect, 
it seems more compatible with the fetal requirements for evacuating the bladder 
through the urachus into the allantoic sac. From this standpoint the pattern of 
activity of the adult detrusor muscle may be cited along with other fetal rudi¬ 
ments as an example of a physiologic vestige. 

CONCLUSIONS 

All regions of the urinary bladder in the cat exhibit spontaneous activity. 
In the small or slightly distended bladder this activity is irregular and uncoordi¬ 
nated, while in bladders which are moderately to well distended, there is usually 
a nodal point of activity in the proximal region which initiates a peristaltic 
wave of contraction which passes to the more distal regions. This was true also 
in micturition. 
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Since the beginning of prostatic surgery many devices and methods for the 
control of bleeding have been proposed. Innumerable references in the urologic 
literature offer a modification or other suggestion as to indicate concern among 
urologists for this problem. 

The majority of the hemostatic methods have been in the form of packs or 
bag catheters to fill the prostatic fossa, and to control bleeding by compression. 

In 1937, Folcv presented the bag catheter as it is now generally used. This 
seemed to satisfy the need for improved hemostasis for a time, but there have 
been many subsequent suggestions indicating continued concern for this problem. 
The large bag catheters, with or without traction as some urologists advocate, 
afford great discomfort to some patients. The constant desire to urinate often 
requires narcotics and sedation for its control. The depressing action of narcotics 
on elderly patients is well known, and methods of hemostasis that do not produce 
urinary tenesmus are highly desirable. 

During the evolution of prostatic surgery to its present standards too much 
emphasis has been placed on hemostasis by compression, and advantage has not 
been taken of the inherent ability of the prostatic capsule to contract and thereby 
control hemorrhage in that manner. 

Our experience is based on the transurethral and retropubic approaches for 
Prostatectomy. In cases of retropubic prostatectomy it was noted in the larger 
piostates that there was an immense distention of the capsule by the prostatic 
a enoma. Following enucleation of the adenoma there was a prompt contraction 
0 I e capsule, so that instead of the 12 to 15 sutures which would have been re¬ 
tailed to close the capsule if it had maintained its preoperative size, it could be 
! ose " **b only 5 or 6 sutures. Also patients after transurethral resection have 
Jeen leturned to their beds with a bag catheter draining practically clear urine, 
tien 1U1 a • ' k° urs ’ "bh disappearance of the anesthesia and sedation, the pa- 
experienced marked vesical tenesmus and the drainage became increasingly 
°o J. In these cases the bag has been deflated and the catheter strapped to the 
^'h P lom Pt relief of discomfort and a gradual cessation of bleeding, 
ese observations caused us to wonder whether we were not responsible for 
re eec bng by keeping the prostatic capsule dilated. Whereas, if we did not 
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interfere with the inherent ability of the capsule to contract, there would be less 
postoperative bleeding and certainly more comfort to the patient. 

The bladder neck and prostatic capsule have an abundance of smooth muscle 
which like all smooth muscle possesses the inherent properties of tonicity and 
resistance to extension. The prostate is invested in an outer fibrous sheath 
derived from the pelvic fascia. Within this sheath of the prostate is a true pros¬ 
tatic capsule which consists of a coat of interlacing fibromuscular tissue (fig. 1, 
■’< and-5). Beneath this is a compressed layer of nonadenomatous prostatic tissue. 
As we all know, it is internal to this layer that the cleavage plane for the enuclea¬ 
tion of the adenomatous prostate is established. Following the emptying of the 
prostatic capsule of its adenoma there is not a persistence of a large prostatic 
fossa. If the circular muscle fibers have been exposed over the entire circumfer¬ 
ence of the vesical neck, it will contract to its normal size of 20 to 30F within a 
few minutes after prostatectomy. The prostatic fossa also contracts immediate^' 
hut not to the same degree as the bladder neck. The initial contraction of the 
prostatic fossa is approximately .50 per cent and further gradual reduction occurs 
over the next 12 hours. Reproductions of cysto-urcthrograms are shown in fig¬ 
ure 1, /, /A, 2, 2A, 3, 3A. The amount of capsular contraction is readily seen. 
Of course, to utilize this factor, there must be complete removal of the adenoma 
by whatever operative route, for remaining pieces of hypertrophied tissue will 
interfere with adequate contraction and result in hemorrhage. This mechanism 
of bleeding control is comparable to that of the uterus after being emptied of its 
foetus and placenta. Likewise, in this analogy, if there is incomplete removal of 
placenta tissue, it will interfere with adequate contraction and usually there will 
be hemorrhage. 

As viewed in the knowledge of the description by Flocks of the blood supply 
to the prostate there is an anatomical reason for the effectiveness of this method. 

ie piedominant blood supply to the hyperplastic prostatic tissue is derived 
rom the urethral division of the prostatic artery and this branch enters in the 
region of the vesical neck. The contraction of the bladder neck and prostatic 
capsule is a major factor in the control of bleeding in this area, 
of 1 an< ^ mortality in prostatic surgery are definitely influenced by loss 

o i ood both at. the time of surgery and in the immediate postoperative period. 
iere is much emphasis placed on the amount of blood lost during resection in 
, e °P era ting room, and often too little consideration is given the blood loss 
alter the patient returns to the bed. 

The time to control bleeding is at the operating table. Prior to completion of 
I raasure thral prostatectomy all bleeding points should be controlled by coagu- 
^*°n, and in retropubic prostatectomies by ligation. The draining fluid should 
at th° m -° re ( ^ an P' n -k tinged on completion. With the use of careful hemostasis 
isn ' t ,Ine of operation, and if the inherent ability of the capsule to contract 

mten "ered with by a bag catheter, the postoperative bleeding is of little 
'-uncern. 

l 0 ^°,k* 5 been made in this experience to measure accurately the blood 
5 u * * e ^^rther convalescence and the noted decrease in the number of 
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cases returned to the operating room for the control of bleeding are indicative of 
an improved management. The criteria on which this conclusion is based are 
summarized in table 1. It should be noted that this table includes data from 200 
transurethral prostatectomies, 100 using bag catheter and 100 straight catheter. 
Of those patients returned to the operating room, bleeding was controlled by co¬ 
agulation through the resectoscope under spinal anesthesia. In no patient has it 
been necessary to do a cystotomy for control of bleeding. It is notable that only 
2, out of 50 patients with retropubic prostatectomy, were returned to the operat¬ 
ing room for hemostasis. In these there was no leakage of irrigating medium 
through the sutured capsule during the procedure of clot evacuation and co¬ 
agulation, even though it was less than eight hours after surgery. 

Goodyear and Beard, in their study of blood loss in prostatectomy, found 
in a series of suprapubic prostatectomies that the hemostatic bag series lost 
almost twice as much blood as did a control series in which no hemostatic agent 
was used. 

Table 1. Comparison of series of 100 transurethral prostatectomies 

| 100 CASES ' 100 CASES 

RAG CATHETER STRAIGHT 

l USED 1 CATHETER USED 


Postoperative bleeding (return to O.Ii. for control) 

, ir 

3 

Average number of days of hospitalization 

, 12 

9 

Postoperative transfusions 

i 50 

IS 

Marked febrile reaction 

35 

10 

Mild temporary incontinence 

23 

3 


A bag catheter in transurethral resection cases is needed only when the capsule 
is invaded and a venous sinus is opened. In these, no amount of coagulation will 
control the bleeding. On completion, a bag catheter is distended in the fossa for 
30 minutes, which is usually sufficient to control this type of bleeding, then 
deflated and strapped in place. 

Drainage is not as free through the hemostatic bag catheter as it is through 
the two-eye, 22F, Robinson catheter. This delayed drainage in the presence of 
bleeding aids in the formation of clots requiring frequent irrigation, thus afford¬ 
ing increased opportunity for contamination and subsequent infection. Irriga¬ 
tions are held to a minimum and frequently no irrigations are used the first 24 
hours. This pumping action of the bladder by irrigation accentuates the bleeding. 

There has been a noted decrease in the incidence of postoperative chills and 
fever since the use of a straight catheter has been instituted. A decrease in pa¬ 
tients complaining of slight incontinence for a few days after surgery in the 
straight catheter series as compared with the hemostatic bag cases has also been 
noted. 

SUMMARY 

Satisfactory hemostasis is obtained in transurethral and retropubic prosta¬ 
tectomies if the inherent ability of the prostatic capsule to contract is not m er- 
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fered with bv a bag catheter, and the prostatic capsule is completely emptied of 
its adenomatous tissue. 

A straight catheter has been substituted for the conventional bag catheter, 
with improved results. A comparison of a series of transurethral prostatectomies 
is made. 

The structure of the prostatic capsule on which this concept is based is briefly 
discussed. 
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The clinical value of the cytologic examination of prostatic secretion has 
been investigated for several years. Its usefulness in the diagnosis of cancer has 
been stressed by some 1 ' 2 and disputed by others. 3 The interest in this method 
of examination will probably grow with the increasing knowledge of prostatic 
cytology 4, 6| 6 and the refinement of successful treatment of early carcinoma of 
the prostate. The chance of cure by radical surgery depends on the possibility 
of finding cancer of the prostate early, before this disease has spread. The addi¬ 
tion of the prostatic smear interpretation to already available methods of 
examination (digital examination, chemical examination, cystoscopic examina¬ 
tion, pathologic examination after biopsy and x-ray survey) is noteworthy if it 
enhances the possibility of correctly identifying prostatic disease. The survey of 
cells in the prostatic secretion can become an important part of diagnostic 
procedures, as it gives insight into cells and cell changes of the ducts of the 
prostate itself. It depends upon the fact that epithelium continually desquamates 
cells which if they are transferred on a slide and stained are recognizable under 
the microscope. Material obtained by direct prostatic massage contains cells 
desquamated from the urethra, the seminal vesicles, the ampulla, as well as 
from all those parts of the prostate which are connected with the urethra by 
patent ducts. The technique of obtaining material and preparing it for cytologic 
examination is simple and has been standardized. Fixing solutions and staining 
methods were described by Papanicolaou 7 for the vaginal fluid and later found 
suitable for the preparation of material from other bod 3 r fluids. In order to be 
able to recognize cells from malignant lesions of the prostate a familiarity with 
cells in the prostatic smear obtained from patients who do not have a cancer is 
essential. 

The normal prostate sheds few cells. The secretion expressed from a prostate 
of a young person shows onty a very few rather small single columnar cells which 
are scattered over the slide. 
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Secretion obtained from a patient with benign prostatic hypertrophy shows 
many cells for study (fig. I, -1). The columnar cells are larger than those found 
in the normal prostate. They have clear homogeneous nuclei and ample cyto¬ 
plasm. If they are desquamated in sheets they often show a honeycombed ap¬ 
pearance as cell membranes are intact. Superficial squamous cells are easily 
recognized; they are large cells with small nuclei. Cells from the transitional 
epithelium of the urethra might appear in smears obtained from benign prostatio 




loose groups of columnar cells in prostatic secretion (X 350;. B, columnar cells, 
Tlar cefls (x* 35 (p U k OC ' tCS ** 350). C, dense group of histiocytes intermingled with colum- 


hypertrophy but they are usually rather few. Histiocytes and leukocytes are 
seen in varying number?. 

■ '^ le P r °static smear prepared from a patient with prostatitis is usually rich 
e ?(iuamated cells. Large numbers of inflammatory cells, neutrophilic as well 
^eosinophilic- leukocytes, are intermingled with epithelial cells (fig. 1, B). The 
umnai cells are found in dense groups showing various stages of degeneration, 
lari nUt ^ e * ma - v ^ completely degenerated and just be represented by irregu- 
‘ outlined black masses. Histiocytes of many forms and shapes may compli- 
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Secretion obtained from a patient with benign prostatic hypertrophy shows 
many cells for study (fig. 1, .1). The columnar cells are larger than those found 
in the normal prostate. They have clear homogeneous nuclei and ample cyto¬ 
plasm. If they arc desquamated in sheets they often show a honeycombed ap¬ 
pearance as cell membranes are intact. Superficial squamous cells are easily 
recognized; they arc large cells with small nuclei. Cells from the transitional 
epithelium of the urethra might appear in smears obtained from benign prostatic 
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cate the picture (fig. 1 , C). These slides are at times difficult to interpret as the 
dense cell groups might be confused with cancer cells. However, after experience 
is gained the differentiation can usually be made. 

The “seminal vesicle smear” shows completely different characteristics from 
the types of smear just discussed (fig. 2). The material seen on these preparations 
is probably expressed by stripping of the seminal vesicles. Spermatozoa make up 
a large part of the cell population. They can be distributed so densely that they 
obscure all other cell elements. The epithelial cells seen in these smears are small 
cells with large uniformly dark staining nuclei which might take on rather 


y V */ 

t * . >>' 
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Fig. 2. Spermatozoa and epithelial cells in “seminal vesicle smear” (X 350). 



Fig. 3. Histiocytes with spermatozoa (X 350). 

bizarre forms. These cells made interpretation of smears at first uncertain and 
difficult until we were able to identify them as coming from the seminal vesicles. 
They were found in smears prepared by direct contact with seminal vesicles 
removed at surgery or autopsy but were not seen in contact smears prepared 
from removed prostates. Epithelial cells in the seminal vesicles are characterized 
by their atypia which is well known to the pathologist. They are found in mas¬ 
saged specimens singly as well as in loosely arranged groups. Some of them 
contain a pigment but, unfortunately, the pigment is not found m all of these 
cells which would make their identification extremely simple. 

The most characteristic cell in the seminal vesicle smear is the histiocj e, 
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Fig. t. Malignant 
nucleoli (X 350). 


cells in loose groups showing variation in nuclear size and prominent 



owing phagoeytie activity (fig. 3). It is a fairly large round cell with an ec- 
en nca \ placed, often kidney shaped, nucleus. Varying numbers of sperma- 
zo a can be engulfed in these cells. If they are only a few the identity of the 
e IS mamtamed - Ho "'ever, the spermatozoa might form dense masses within 
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these cells and be mistaken for abnormal cells. At times smears obtained by 
stripping of the seminal vesicles will contain some cells coming from the prostate, 
but usually we fail to find cells desquamated from the prostate and have there¬ 
fore to reject these slides as they do not represent the prostatic cell population. 

Cells found in smears of patients who have carcinoma of the prostate are usually 
plentiful, varied and characteristic. They appear in loosefy arranged groups (fig. 
4) or the}’ may form castlike structures (fig. 5, A). Occasionally very large sheets 
of cancer cells appear in the smear (fig. 5, B). The individual cell shows a dis¬ 
turbance in the nuclear-cellular ratio: the nucleus at times seems to fill the whole 
cell, making the recognition of cytoplasm difficult or impossible. The nuclei 
show variation in size within the same group, some reaching outstandingly large 
proportions. They are hyperchromatic, showing chromatin patches and large 
and multiple nucleoli (fig. 6, A) or they may be so deeply staining that details 
cannot be identified. This is especially true in the center of a cast-like structure, 
though on its periphery there are usually well preserved nuclei which show clearly 



Fig. 6 .A, cancer cells showing hyperchromatism and prominent and multiple nucleoli 
(X 350). B, dense group of cancer cells with cells shoeing characteristic nuclear detail at 
periphery (X 350). 


the characteristics of malignant cells (fig. 6, B). The cellular borders are ill 
defined and cells have a tendency to cluster. Large cytoplasmatic vacuoles often 
appear in the clusters. Other cells are found intermingled with the cancer cell 
groups, depending on the pathologic picture of the prostate. Groups of columnar 
cells will be shed from hypertrophic parts of the gland. Histiocytes, leukocytes 
and erythrocytes will be found in varying numbers depending upon the amount 


of infection present. 

The study of cells in the prostatic smear so far has been used for diagnostic 
purposes only, but it seems to have another value in the practice of urology. It 
can be used as a guide in hormonal treatment of carcinoma of the prostate. 

Clinically, it is well established that a prostate harboring a cancer will change 
its size and consistency during estrogen therapy or after orchiectomy at eas 
for a while. The big stony hard gland changes to a smaller, softer organ, mig- 
e:ins s and others have shown that carcinoma of the prostate will regress an ie 

f T A Af A 111* 750~f54f 

8 Huggins, C.: Endocrine substances in treatment of cancer J. a iu. 
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main latent for a time under estrogen therapy. Ivalile. trehenken am urns 
demonstrated tiie cellular changes in histologic sections that take plaie in car 
cinoma of the pro-tatc after estrogen therapy. They showed that the cancer 
cells undergo nuclear and cytoplasmatic regression under hormone theiapj. 

If patients with carcinoma of the prostate who are taking estiogen medication 
are followed at regular interval* with pro-tatic smears, characteristic change." 
can be observed in the cancer cell* as well a- in the rest of the cell population 
(fig. 7k The changes in the cancer cell* make their identification often uncertain. 
The characteristics of the malignant cells become indistinct. The nuclei are still 
crowded and overlapping but their chromatin detail i* lo"t. They stain uniform!} 
dark and their interpretation a* malignant cell" re*t* with the appearance of the 
whole group. 



Tlo. i. At rich’ a group of malignant cells in which nuclear detail is Io*t < altered 
C-'iVicrcTi* cellsf; at lr»fr a croup of £lvcor p nic cells smear irom a patient with carcinoma 
o. the prostate receiving estrogen medication 'X 359' 


If smears are crammed from patient* v. ho ha\ e been under continuous estrogen 
therapy tor *ome time even the.-e “altered " malignant cells are not found any¬ 
more. The cells tha* are -een are large *uDerncial squamous cell* which appear 
in vast number- after hormone medication. They increa-e trom an occasional 
one beiore therapy to overwhelming number-. Perhap- the mo-t characteristic 
cell that appear* in th p -mear after estrogen therapy L- -tarted i* the =o-ca!led 
glycogenic c-ell which l* not *c-cn before therapy is begun and which disappears 
Quite promp'ly after the patient cop- hi* medication. It is a round or oval cell 
which appea-i singly or in large group* and which on -pedal -taming proves to 
oe tilled wi*h glvcogen. 


The cuestion arv-e 
it*eh. Direr- -mrear* 

with carcinoma who 
Histologic 

Si. Cel- Iving frer-iv 


• whether the-e glycogen filled c-elL* come from the pro*tate 
prepared from pro-tate* removed at -iirgery from patients 
had rr—er.-ed e-rrogen =howed these glycogen filled cells, 
ho--r-I mar-led me*ap3a--ia of the cell- lining the acini (fig. 
it. ’he glandular -maces -bowed the -ame characteristic* of 


. 1 iuLV p X 
O' ff’c-*- 

J- i.Vr’ : i~- r: 


__ t 

: 


!t fc-.'f JiuE L C’tr.ictJ and pa’tologtc effects 
'’i-tx.-’e.-rj; din'opiona’e on r-arr-;rornn of prolate gland 
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those found in the smear. We, therefore, believe that the glycogenic cells seen 
in the smear come from the prostate itself and are desquamated from the meta¬ 
plastic areas. 



Fig. 8 Prostate, histologic section Marked squamous cell metaplasia Patient had taken 
estrogens continuously foi 12 weeks (X 150) 

Table 1. Cluneal and cytologic findings 


HISTOLOGIC OR CLINICAL 
DIAGNOSIS 

1 

NUMBER OF CASES 

1 

PROSTVTIC SMEAR 

! 

Positive 

Negative \ Suspicious 

Carcinoma 

72 

63 

3 

1 6 


Table 2. Patients with carcinoma of (he prostate dating estrogen theiapy 


PROSTATIC SMEAR 


CLINICAL RESPONSE 

NUMBER OF PATIENTS 

| Malignant Cells Degen 

I erated or Disappeared 

1 “Unaltered” Malignant 

Cells Persist 

Good 

11 

8 

3 

Poor 

7 1 

0 ! 

7 


RESULTS 

The prostatic smears used in this study came from 341 different patients seen 
in the Division of Urology at the University of Rochester School of Medicine. 
Among these were 72 patients who had carcinoma of the prostate (table 1)- 
Half of these cases had confirmatory histologic sections. The other half were 
clinically diagnosed as having cancer. They either had extension to neighboring 
organs or elevated phosphatases values or x-ray evidence of metastases. 01 rese 
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72 cases with carcinoma, 03 prostatic smears contained malignant cells. Six 
smears were suspicious for malignancy and three failed to show characteristic 
cell? (false negatives). One of these false negative smears on review was found to 
contain one suspicious group that was overlooked on first examination. Among 
the smears from 341 patients there was one false positive. The smear on this 
patient was reported as containing malignant cells. The histologic sections showed 
benign pro?tatic hypertrophy. Of the 72 patients who later proved to have car¬ 
cinoma. three were not suspected of having the disease when first seen. In these 
cases the prostatic smear was of immeasurable help in bringing the true nature 
of the disease to light earlier than would have been possible if cytologic examina¬ 
tion had not been made. 


>cvenil patients who had carcinoma and were taking estrogen medication 
"ere followed with prostatic smears taken at intervals. Of these, IS patients were 
observed long enough to give at least a preliminary report on the usefulness of 
the prO'tatic smear in cancer therapy (table 2i. Eleven patients responded well 
to hormone therapy. Their prostates decreased in size and changed from a stony 
bard induration to a softer consistency. The smears in S of these patients showed 
either characteristically degenerated cell s or if the period of observation had been 
ong enough, a disappearance of the malignant cells. The smears of 3 patients in 
" 10 m the clinical response was good continued to show unaltered malignant 
ce The clinical significance of this persistent shedding of malignant cells is 
not \et known. In 7 cases the clinical response to therapy was poor. The prostate 
1 not ? how any change in consistency or size. All smears in these patients con- 
inued to show malignant cells which suggested a failure of the prostatic cancer 
to respond to hormone therapy. 

This group of patients with carcinoma whose prostatic smears were examined 
Periodically is still very small. It seems, however, to indicate that changes in the 
ce Population of the prostatic secretion or the failure of these changes to occur 
, \ e '.f n "^cation of the response of the cancer to hormone medication. If these 
e ' j' n ec ' changes should be confirmed by a larger series of cases, they might 
The a P' * 5e . Use< ^ ' n Edition to other diagnostic measures as a guide in therapy. 

. ma\ indicate when a larger dose of estrogen is necessary, a change of ther- 
P4 is indicated or suggest the optimum time for surgery. 


SUMMARY 

C £ ancei 'he prostate sheds cells into the prostatic secretion which are 
v e C ! Cnt1 ' characteristic to be recognized microscopically. Of 341 patients sur- 
Pa'tien' n ser * es ' h n( l carcinoma of the prostate. The smears of G3 of these 
J ents showed malignant cells to be present, 6 contained cells suspicious of 
repp^ 1 an< ^ ^ hailed to show characteristic cells. One false positive was 
nrulcr ' m cases - Cell changes in smears from patients with carcinoma 

usec^ tl0 ® en therapy are described and the findings suggest that they may be 
sine’ 3 ~ i' m :u h-hrional guide to therapy. The cytologic examination of prostatic 

P „.- U 5as heen found to be a useful addition to the methods of diagnosing 
carcinoma of the prostate. 
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GENITAL TUBERCULOSIS IN THE MALE; A CONCEPT OF ITS 
PATHOGENESIS AND TREATMENT 

R. FRANK JONES 

From the Division of Urology, Department of Surgery, College of Medicine, Howard University, 

Washington, D. C. 

The purposes of this paper are threefold: to review critically the data presented 
by pathologists and urologists on the pathogenesis of genital tuberculosis in the 
male; to outline the forms of treatment dictated by the conclusions drawn from 
such a review, and to present the results of this treatment in 10 patients studied 
since 1940. 

Interest in the subject was aroused late in 1939 by a review of fifteen cases of 
urogenital tuberculosis observed on the urology service of Freedmen’s Hospital 
over a period of 8 months. Among these were 9 cases of genital tuberculosis, 
most of which had clinical evidence of active cxtragenital disease, but 3 were 
patients 25, 28 and 31 years of age who complained of unilateral tuberculous 
epididymitis without clinically demonstrable tuberculosis elsewhere, except for 
ari ischiorectal abscess in the oldest patient. The desire for the most effective 
rehabilitation of these patients led to a careful review of the data then available 
on the subject. 

A critical review of these data revealed many facts which had served as the 
bases for the formulation of conflicting opinions on the pathogenesis of genital 
tuberculosis and on the most desirable forms of treatment. 


INCIDENCE 

Genital tuberculosis in the male was found to occur most commonly in the 
third and fourth decades 1 in the form of tuberculous epididymitis associated with 
pulmonary tuberculosis. 1 - -- 3 - 4 - 5 It may occur with 1 - *.«. l *,».««•“• ,s or with¬ 
out 3, 7 - 8 - 9 clinically demonstrable tuberculosis of other organs. 


CLINICAL ONSET 


The clinical evolution of tuberculous epididymitis ranged from the extremes 
of: 1) an acute onset with pain, swelling, hyperpyrexia and tenderness, simulating 
gonorrheal epididymitis, and 2) an insidious onset consisting of a painless swell¬ 
ing which the patient noticed for the first time quite accidentally due to slight 
trauma or because of the spontaneous rupture of an existing suppuration. 3 


1 Kretschmer, H. L.: Surg., Gyncc. & Obst., 47: G52, 1028. 

2 Bothe, A. E.: Internal. Clinic, 2: 158, 1938. 

3 Bumpus, II. C. and Thompson, G. J.: Surg., Gyncc. & Obst., 47: 701, 102S. 
■i Negley, J. C.: Tr. West Br. Soc. Am. Uro. Assn., 4: 87, 1035. 

3 Ouinby, W. C.: J. A. M. A., 71: 1700, 1018. 

3 Cunningham, J. IT, Jr.: Surg., Gyncc. & Obst,, 23: 385, 1016. 

J Swcany, II. C.: J. Urol., 29: 217, 1933. 

8 Walker, K. MacF.: Lancet, 1: 435, 1913. 

» Young, H. H.: Arch. Surg., 4: 334, 1922. ln9n 

10 Braaschf W. F.: Trans. Am. Assoc. Gen. Unn, Surg., 13: 2/2, 1920. 
n Lee and Bowes: Brit. J. Surg., 21: 456, 1934._ 
is Scholl, A. J., et al: Arch. Surg., 34: /54, 193/. 
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GENITAL LESIONS 

In the acute cases there was usually an associated hydrocele. Examination 
revealed a tender swelling in the tail of the epididymis which spared the testicle; 
frequently there was some induration and tenderness of the vas; the prostate 
and seminal vesicles showed more advanced findings on the homolateral side, 
such as swelling, tenderness, nodular induration, softening and fluctua¬ 
tion. 1 ’ 3 ’ C, 7, ,S, 9, 10 

In chronic cases the oldest lesion was outlined as a firm, soft or fluctuant 
swelling in the tail of the epididymis or it spread into the dartos as a large and 
doughy mass with areas of fluctuation. If a draining sinus had developed, its 
lumen usually led to (he tail of the epididymis. Other possible findings were: 
discrete globular swellings of (he body or head of the epididymis; massive or 
lesser involvement of the testis; homogeneous enlargement and induration or 
localized bead-like sclerosis of the vas and clinically demonstrable involvement 
°f the prostate, seminal vesicles, vas and epididymis on the contralateral 
side. 1 ’ 3 ’ <b '• s. 9. io 


ASSOCIATED EXTIiAGENITAL LESIONS 

Pulmonary tuberculosis was the most common form of the infection in the 
age group in which tuberculous epididymitis occurred most frequently. 1,2i 3t 4 ’ 6 
0>dy 2 per cent to 5 per cent of male patients with pulmonary tuberculosis de¬ 
veloped tuberculous epididymitis, 2 - •• *• 13 ’ 14 but an active pulmonary tuberculous 
infection was found on an average of 03.7 per cent of patients with tuberculous 
epididymitis. 1 ■ 2 ’ 3 ’ 4 ’ 6 Similarly, renal tuberculosis was recognized clinically in 
■19 per cent of these patients, 1,3 - '■ 6 - 11 ■ 12 involvement of the seminal vesicles 
in G2 per cent, 6,15 ’ 16 of the prostate in GS per cent, 2, 6 ’ 7 ’ 5 ’ 13 and combined 
prostatoseminal vesicle involvement in 73 per cent. 1,3 ’ 4 ’ 6 ' *■ 10,12 Far less fre¬ 
quently genital tuberculosis was associated with clinical tuberculosis in other 
01 ’gans and systems. 1,3 • s.j.s.o 


CLINICAL COURSE 

Regardless of the type of the onset, whether acute or insidious, in most pa¬ 
tents the disease showed a strong tendency to progress with eventual involve¬ 
ment of the entire genital tract. Whereas this was particularly true in patients 
u^iose disease was neglected or received only medical treatment, it was also true 
many who received surgical treatment, consisting of the removal of unilateral 
iseased tissues from the scrotum. In these, section of the opposite vas reduced 
10 incidence of contralateral epididymitis from 39 per cent to 10 per 

Cent. 1 ’ 3 ■ 3 . 5. 6. 9, II, 15, 17 , 18-19 


11 Urol., 18: 494, 1927. 

15 ICovnl Cy i '°t S -, and DufT - J - : Ann. Surg., 19: 106, 1930. 

K V: Ann. Surg., 45: 918, 1907. 

17 Ceoii a\ A 'A J - L ™ -’ 37: 372, 1937. 

18 Gvnec. & Obst., 50: 624, 1930. 

i» wS c i an n Singer : Urol. & Cutan. Rev., 42: 754, 1938. 
"eus, V. A.: Brit. J. Urol., 10: 114, 193S. 



780 


R. FRANK JONES 


PATHOGENESIS 

Almost without exception, genital tuberculosis was found to occur as a second¬ 
ary infection, resulting from the spread of the specific cause from a primary 
infection elsewhere in the body. The obvious avenue of spread from the usual 
sites of primary infections to the genital tract was the blood stream. Support for 
the belief in the hematogenous origin of genital tuberculosis was found in the 
discovery of isolated tuberculous lesions in prostates removed from clinically 
non tuberculous individuals 1 ' 13 ■ 20 • 21 • 23 • 24 and from the discovery of similar 
lesions in prostates, seminal vesicles, and epididymes obtained at autopsy. 1 ' 6 ' 7 - 8 

Careful studies had made it clear that on a hematogenous basis patients could 
develop both clinical and subclinical tuberculous lesions of the kidneys. 19 ' 22 
Moreover, the merging of the genital and urinary passages in the posterior 
urethra of the male was the obvious and accepted cause for the spread of infec¬ 
tions from one tract to the other, notably the development of tuberculosis of 
the prostate, seminal vesicles and epididymes in patients with clinical renal 
tuberculosis. 8 ' 19 Similarly the spread of tuberculous infection from one epididymis 
to the other was believed to occur by way of the vasa, seminal vesicles and pros¬ 
tate. 3 ■ 6 • 8 ■ 17 ■ 18 In the face of these facts and beliefs, it was maintained that 
isolated tuberculous epididymitis evolved locally as a hematogenous implanta¬ 
tion. 2, 3i 6 - 8 ' 17 ■ 18 A late dissenting opinion 19 held out the possibility that tu¬ 
berculous epididymitis could develop through the vas without involving the 
prostate or seminal vesicles in patients with tuberculous bacilluria from sub- 
clinical renal tuberculosis. 


diagnosis 

Clinical evaluation of the extragenital tuberculous lesions, when present, and 
the identification of the genital lesions did not offer serious difficulty. 2 ’ 3 ’ 4 ' 6 ' ‘’ 
9 , io, i2, i3, u, i6 j n the absence of a well-defined symptom complex it was not 
possible to identify tuberculosis of the prostate and seminal vesicles as isolated 
lesions, 24 yet, on physical examination of patients with either renal tuberculosis 
or an inflammation of the epididymis believed to be tuberculous, it was possible 
to detect the involvement of these organs when present. 15 ' 25 ■ 26 ■ 27 


TREATMENT 


The plan of treatment adopted in each case was dictated by an evaluation of 
the character and extent of the extragenital as well as of the genital lesions. In 
patients with dominant extragenital disease, this was attacked primarily, using 
medical and surgical means in keeping with the best practices of the day, and leav¬ 
ing the genital lesions for secondary consideration and treatment. 3,18 The genital 


20 Bell, J- G. Yates: Brit. J. Urol., 9: 114, 1937. 

21 Rolnick, H. C.: Surg., Gynec. & Obst., 41: 15, 1925. 

22 Medlar, E. M.: Am. J. Path., 2: 401, 1926. 

23 Townsend, W. G.: N. Eng. J. Med., 200: 10S5, 1929. 

21 Barney, J. D.: J- A. M. A., 63: 2274, 1914. 

23 Young H. H.: J. A. M. A., 104: 722, 1935. 

23 Young, H. H-: Surg. Clinics North Amer.,16: 1239, 1936. 

22 Whiteside, G. S.: Trans. Am. Assoc. Gen. Unn. Surg., 9: 1/3, 1914. 
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disease was treated surgically, using either conservative or radical meas- 
lire.*. 6 * ,0 » 


Hie conservative treatment, including simple drainage, vasotomy with irriga¬ 
tion, epididymectomy and castration, 3 - 6 • 9 - in - 25 carried an insignificant im¬ 
mediate mortality from miliary spreatl, meningitis and peritonitis, and a remote 
mortality estimated to he about 20 per cent. 1 The benefits claimed for this form 
of surgery included: 1) removal of suppuration; 2) healing of sinuses, though 
at time long delayed; 3) subsidence of disease in the seminal vesicles and pros¬ 
tate, and 4) a cure rate estimated to be from 50 per cent to 60 per cent. 1 - c - 13 
• --o The radical operations introduced in the last decade of the ninteenth 
century aimed at the removal of the tuberculous foci in the was and seminal 


vesicles by extending the incision along the vas retroperitoneally to the seminal 
reside. Later a midline suprapubic incision was made for better exposure, 9,25 
and still later 1 oting perfected the perineal approach which permitted partial 
resection of the prostate. 2 '- 25 These more radical operations offerred the ad¬ 
vantages of a complete recovery in a significant number of patients 6 • 9 - 11 and the 
"®°' al the remote mortality from genital tuberculosis. 9, u - 16 - 24 ■ 26 • 27 • 25 - 
a i- ^ 10 ' V ^ ^ 1C disadvantages of introducing a definite operative mortality®• 
and of producing in new locations, fistulas which were very difficult to 
control.- 1 , so These disadvantages coupled with the specialized techniques re¬ 
quired by these more extensive operations limited their use to a small number of 
uroogists and only in those patients with clinical evidence of disease in the 
P 1 estate and seminal vesicles. 


CRITICAL EVALUATION 

^ ^ au thoritative opinion available in 1940 dictated for patients with tu- 
their* ° US a form of treatment consisting of the surgical removal of 

foiled UI J ilateral tuberculous disease and section of the contralateral vas, to be 
cli r "t « . SllI 'S er y of their seminal vesicles and prostate if the subsequent 

the' 03 mc ^ n l= s indicated such a course. This form of treatment was based upon 
wid the pathogenesis of genital tuberculosis in the male which was 

dueVl ' 6 ' 7 ’ l3 ' 20,11 Indeed, if tuberculous epididymitis were 

jjgT 0 . 6 ' hematogenous implantations, removal of such solitary foci would 
prov T r' PatG< ' treatment and it would be curative. However, clinical experience 
evident^ 61 " aSe ’ ^ 0I - s Pread to the contralateral side, with and without clinically 
comm lm °b'ement of the seminal vesicles and prostate, was an entirely too 
'eloped' 0CCUrrence - 1 ’ 3 ' 4 - “• 11 • 16 - 29 If, however, tuberculous epididymitis de¬ 
ment f ti* a ,U ' e h'°m disease of the prostate and seminal vesicles and involve- 
cventual j e ® e or S alls resulted from subclinical infections of the urinaiy system, the 
sion 0 T tl 31 atela ^ hivolvement of the epididymis would be but a natural expres- 
genital tr^ ^ >ro ® ress ' on °I the disease, unless this primaiy involvement of the 
were removed. Such a premise appeared to be in keeping with the 

51 Young 5 ' h’ h 'V Xor U" vest Med., 18: S3, 1919. 

” Osgood 4 Sur g-, Gvnec. & Obst., 26: 375, 191S. 

’ 1.: Am. J. Surg., 5: 215, 192S. 
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factual data available in 1940 and served as the basis for the decision to devise 
a radical form of treatment for the three male patients alluded to above who 
complained of unilateral tuberculosis of the genital system. 


NEW RADICAL TREATMENT 

The treatment of genital tuberculosis, to be successful, must take into account 
the patient as a whole, not merely his genital lesions. In patients with extra¬ 
genital as well as genital tuberculosis, fine clinical judgment must dictate whether 
the genital disease must be ignored for the moment, should receive conservative 
surgical treatment, or may be removed in its entirety. This paper, however, is 
not concerned with the care of tuberculous patients with genital lesions. It is 



Fig. 1. Perineal exposure of prostatic capsule. Incision through prostatomembranous 
urethral junction. 


concerned with the treatment of genital tuberculosis in male patients without 
demonstrable extragenital tuberculosis or with such a disease under control, 
who complain of unilateral disease. 

The surgical form of treatment devised for and recommended to these patients 
was based upon the premise that their disease began as an infection of the pros¬ 
tate and seminal vesicles, due to subclinical renal tuberculosis, and spread through 
the vasa to involve the epididymis. Accordingly, it differed from the forms of 
treatment devised by other urologists in that it had as its initial objective the 
removal of not merely the obvious tuberculous lesions in the scrotum, but also 
the parent lesions in the genital tract—those in the prostate, seminal resides 


and vasa. . 

The disease in the scrotum was treated by epididymectomy or castra ion, 
whichever was indicated by the extent of the pathological process. The vas on 




GENITAL TUBERCULOSIS IN' MALE 


783 


cacli was sectioned through a small incision over the external inguinal ring and 
its proximal part on the disease side was removed through the scrotal incision. 

flic prostatic capsule was exposed through a perineal approach. The urethra 
was severed just distal to the prostate (fig. 1). The capsule of the prostate was 
freed anteriorly by blunt dissection and the gland retracted posteriorly, exposing 
the anterior surface of the bladder neck. This was sectioned (fig. 2). The prostate 
vas retracted posteriorly and, by blunt dissection, the ampullae of the vasa, 
and seminal vesicles were separated from the bladder and freed. By means of 
blunt dissection, gentle traction with torsion and bimanual manipulations at 
the inguinal and perineal incision, the distal portions of the vasa were complete]}' 
mobilized and removed together with the prostate and seminal vesicles. The 



FlQ . 2 .p f .. >V H U- ' 

Incision e "^h ' ts ca psule retracted downward after its anterior surface is freed, 

ugh prostatovesical junction. 

meting '' as ^constructed over a rubber catheter by suturing the membranous 
sutured t° V 6 *^ aC ^ ei nec k (fig- -l). In later operations, the bladder neck was 
mtenti ° * ' e su P er ‘ or layer of the urogenital diaphragm about the catheter and 
Perineal 11 SUtUres " ere a dded to bind the posterior lip of the bladder neck to the 
their cl mUSC ! es (^S- a )- The wounds were cleaned with copious irrigation and 
°suie either with or without drainage was an individual matter. 


CASE REPORTS 

the ]() e merits of this form of treatment may be determined by review of 
aSes So Seated since 1940. Table 1 is an analysis of these cases. 

bospjt a /i n ^,r"^ man > a ged 28, weighing about 140 pounds, came to the 
4 months 11 * ^40, because of a swelling of the right epididymis, discovered 

ar ler " ben he experienced pain upon crossing his legs. The pain was 
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lelieved under rnedical treatment but the swelling persisted and became associ¬ 
ated with a weight loss of 15 pounds. Tuberculous contacts were denied. The 
light epididymis pxesented a normal head, indurated and thickened body, and a 
suppuiating tail, pointing through the dartos. The vas was not indurated, swol¬ 
len or tender. The right seminal vesicle was broad and indurated where it joined 
the ampulla. The prostate was indurated. There were shreds in clear urine. Tales 



heard at the base and apex of the right lung led to x-raj" examinations which were 
pronounced negative. Epididjunectomy and partial vasectomy permitted con¬ 
firmation of the clinical diagnosis of tuberculous epididjmitis. The patient was 
discharged on the eleventh dajv Because he was advised to have the remainder 
of his infected genital organs removed, he returned in ]\Ia 3 r for further surgery. 
The prostate, both seminal vesicles, the right ampulla and distal vas were re¬ 
moved (fig. 6); the left ampulla w'as sutured between the bladder neck and the 
membranous urethra. When the patient was discharged on the seventeenth day, 
he was voiding normally and his perineal wound had healed. Four months after 
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x-rays wer^ S ' 1 ' s S enera l health was good. Six months postoperative!}' chest 
Peated at C ne ^ atlv . e ‘ Though he was advised to have such examinations re¬ 
advanced ’ n * erva * s > "’her he was seen again 2 j-ears later, he had far- 

first admission P u ^ monai T tuberculosis, from which he died 3 j'ears after his 


































786 


II. FRANK JONES 


Case 2. A man 25 years of age sought treatment in March 1940, because of a 
swelling in the right scrotum uncomplicated for 7 months but complicated by 
pain, fever, sweats and loss of weight for one month. There were no symptoms 
or signs referable to the urinary or other organ systems of the body. The right 
scrotum was the site of a hydrocele. Its evacuation revealed a testis enlarged and 
tender in all of its component parts. The prostate was slight )y enlarged, tense 
and tender; the seminal vesicles were markedly enlarged and tender. The inguinal 
lymph nodes were palpable. Removal of the obviously tuberculous right testicle 
did not cause clinical improvement. Because of the belief that the brisk and 
persistent fever was due to an unrecognized infection outside the genital tract, 
valuable time was lost endeavoring to determine its nature with the aid of medical 
consultants. It was weeks later, after the completion of the radical surgery in 



Fig. 6. Case 1. Fluctuant suppuration of right prostalo-seminal vesicle area, large 
indurated right seminal vesicle and ampulla, also smaller left seminal vesicle. 

case 1, that attention was focused upon the markedly enlarged seminal vesicles 
as the foci of infection possibly responsible for the clinical course of this patient. 
The perineal operation revealed marked tuberculous suppuration in the prostate 
as well as in the seminal vesicles These organs, with the ampullae and enveloping 
fasciae were removed through a perineal incision and the distal part of each vas 
and inguinal lymph nodes were removed through accessory inguinal incisions. 
The left epididymis was not disturbed. Postoperatively there was a dramatic 
decline of the temperature to normal by the sixth day but leakage from the 
perineal wound prolonged the convalescence. A follow-up study 6 months after 
his discharge revealed a normal chest and a satisfactoiy sex life, though there 
was a persistent scrotal sinus and a recurrent perineal fistula required urethral 
dilatation for its eventual cure. Two years after his discharge from the hospital 
the patient was readmitted for relief from a fluctuant swelling of 2 months 
duration which had appeared as a painless enlargement in the right inguinal 
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region and had spread downward into the thigh eventually causing pain on 
motion and standing. There had been an attendant weight loss and a productive 
cough. X-ray examinations of the lungs, spinal column, pelvis and hip joints 
were negative. The upper and lower urinary tracts were normal. Approximately 
800 cc pus were evacuated from the involved area. No organisms were found 
in the exudate. Irrigations of the part caused healing within 30 days. Another 
cold ’ abscess over the sacrum caused his readmission in April 1942. The patient 
"as last seen in April 1950, while recovering from a lobectomy for a nonspecific 
lung abscess. He gave an interval history of pneumonia in 1945 and a lung ab¬ 
scess treated in 1940 but his urinary tract had remained free from involvement, 
his sexual life and general health had been excellent in the intervals between his 
acute episodes. 

CaseS. A man aged 31 was admitted to the hospital because of a tender swell- 
in g in the right ischiorectal fossa. He gave a history of a urethral discharge 3 
months earlier, which had become associated with a painful swelling in the right 
scrotum and with a weight loss of 25 pounds. When transferred to the urologic 
seiuce, the ischiorectal abscess had ruptured; the right scrotum presented a 
ijciocele which obscured discrete foci of suppuration in the head and body of 
>c epididymis and a broad and indurated tail; the prostate was moderate!}' 
en aiged and granular; the seminal vesicles were broadened but of normal con- 
s ency, x-ray examinations of the chest, spine and hip were negative; the urine 
"as c ear in the second glass. The right testicle, epididymis and proximal part 
° ie \as were removed when exploration proved them to be tuberculous. Con- 
j a escence was retarded by suppurating sinuses and the development of tubercu- 
liad ' n ^ U ' na ^ ^ Tm Ph a denitis. After catheterization of the right ejaculatory duct 
a . P ,(ne( l die tuberculous nature of the infection in the prostatoseminal vesicle 
j= i, a perineal operation and secondary inguinal operations were performed 
each lem ° Va ^ ^ le P ros f a te, both seminal vesicles, ampullae, distal portions of 
'as, and in addition, regional lymphadenopathy. His convalescence was 
he'aled/° n ^' nCVer com Plete. He was discharged with his operative wounds 
• , G . U *' ^ or a tistula in the perineum which drained a few drops of urine on 
bod r UUtl0n ’ was admitted G months later with multiple swellings of the 

dene S T^ ace 'diich yielded tuberculous organisms. He developed clinical evi- 
‘ e ° pulmonary disease and died two years later of pulmonary tuberculosis. 

scrot SC ^ Professional prize-fighter of 23 years noticed a swelling in his right 
^ , Um Showing an injury sustained while training in a gymnasium. Medical 
°f a ' vas ."°t curative. Suppuration developed, followed by the formation 
Th 1 ainin ® smus - The urine was clear except for a few shreds in the first glass, 
tion U T’ lymph noc ^ es > al| d bones were normal. The scrotum presented indura- 
"'asnor a ' u 'ng sinus from the tail of the right epididymis. The left testicle 
and ti°' ma k. 0 ^ 1 vasa were indurated, the prostate was moderately enlarged 
mov '' p* " as "’dening of the seminal vesicles. The right epididymis was re¬ 
moved c , e , Cause t f‘ ere "ms no healing, 2 months later the right testicle was re- 
u ’sequeritly the remainder of the genital tract was removed, including 
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the left epididymis but excluding the left testis. Convalescence was uneventful. 
F° r 9§- years since the operation, the patient’s health has been excellent and his 
sexual life satisfactory. 

Case 5. A 39 year old patient sought relief from persistent rectal pain and dis¬ 
comfort. He had no urinary symptoms. Swelling in the left scrotum 6 months 
earlier, followed by swelling in the right scrotum within 5 months, had not caused 
discomfort. Physical examination revealed a stonj' hard, nodular and fixed pros¬ 
tate, joined at the base b_y broad, firm and tense seminal vesicles. The urine was 
clear except for shreds in the first glass. There were no clinical evidences of disease 
elsewhere. The prostate was explored under a presumptive diagnosis of carci¬ 
noma but frank suppuration was encountered and a biopsy confirmed the 
suspicion of tuberculosis aroused by the suppuration. The entire genital tract 
was removed with the exclusion of the two testes. Convalescence was satisfactory. 
The patient has been followed for more than 8 years. His health remains good 
and his sex life is entirely satisfactory to his mate as well as to himself. 

Case 6. A 28 year old patient gave a history of recurrent attacks of painful 
swellings in the right and left scrotal regions over a period of 10 years. The last 
attack, beginning 6 months earlier, had left a firm swelling on the left side which 
gradually softened. Examination revealed a small but nodular prostate, nodular 
seminal vesicles, indurated vasa, a thickened right epididymis and an indurated 
left epididymis with suppuration in its tail. The testes appeared normal and the 
remainder of the examination revealed nothing unusual. The urine was hazy with 
shreds in the first glass, but the second glass was clear. At operation the left testi¬ 
cle was found to be involved and was removed, followed by removal of the remain¬ 
der of the genital system including the right epididymis but excluding the right 
testis. Upon removal of the urethral catheter on the seventh day there was peri¬ 
neal leakage which persisted for 10 additional days. This patient, followed more 
than 6 years, has remained in good health and experiences a natural sexual life. 


Case 7. A 29 year old patient was admitted with a fluctuant left scrotal swell¬ 
ing, suppuration of right inguinal lymph nodes and a tender enlargement in the 
right scrotum. The left scrotal swelling had appeared more than 14 months earlier 
as a painful complication of moderately advanced pulmonary tuberculosis. Ten 
months of sanatorium care arrested the pulmonary disease. The right inguinal 
swelling appeared during the follow-up treatment with pneumothorax refills, 
grew rapidly and produced pain in the back, but the pain disappeared when the 
swelling became fluctuant. There were no urinary symptoms and the urine was 
clear except for shreds in the first glass. The left scrotum contained an epididymis 
with indurated head and body and a suppuration in the tail. The prostate was 
enlarged, tender, firm, and nodular. The right epididymis had a broad, ovoid, 
and firm tail. The seminal vesicles were widened and indurated. Surgery was 
performed in two stages separated by 5 days. The first operation consisted o 
bilateral epididymectomy with exteriorization of the proximal vas bilatera y 
high in the inguinal regions and drainage of the suppurative right mguina 
lymphadenitis; the second operation effected the removal of the prostate, semma 
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vehicles, and (ho remainder of (iic vasa. Healing was uncomplicated. Since 
operation the patient’s sexual life has been adequate. During the summer of 1949 
he felt fatigued and noted some frequency. I'rologic study revealed a low grade 
Pyuria and tuberculous baeilluria, without demonstrable evidence of active renal 
tuberculosis. Treatment with 1 gm. dihydrostreptomvcin daily for 3 months 
followed by i gm. 3 times weekly for 3 months relieved him completely. He was 
"•ell when last seen in May 1950. 


Caxc S. An asthenic youth of 19 years was hospitalized because of right lower 
quadrant abdominal pains, urinary frequency, urgency, tenesmus, terminal pain 
and hematuria. His father had died of pulmonary tuberculosis 4 years earlier. 
- we months before admission he had been hospitalized elsewhere because of 
requeney and urgency. It was determined that he had clinical renal tuberculosis. 

emotlierapy and local measures gave relief. Four months later he was read¬ 
mitted to the same hospital with a painful and tender swelling in the right scro- 
tum. Because he did not wish to be transferred to the tuberculosis ward, he sought 
admission to Freedmen's Hospital. The significant findings were: tenderness to 
e cp palpation in the right lower abdominal quadrant; thickened and indurated 
r) g t epididymis; natural right vas; prostate not enlarged but tender; palpable 
• conmal vesicles; severely inflamed bladder with limited capacity; diminished 
unction and x-ray evidence of tuberculosis of the left kidney; urine cloudy and 
aci ’ C0, Faining many pus cells and erythrocytes, E. coli, nonhemolytic strepto- 
cocci and B. tuberculosis; negative right upper urinary tract; moderate medi- 
m inn lymphadenopathy, especially at the left hilum but no evidence of exuda- 
!'e pulmonary lesions revealed by x-rays. A left nephrectomy was performed. 

e " omul was closed without drainage but broke down. Twenty-four da}-s later 
c e ri 8ht testicle, epididymis and part of the vas were removed. The left vas was 
\ C ,aIlec *- Convalescence was slow. Eventually the patient improved and gained 
loh ^ 1C UI * nar F symptoms persisted. Though the patient was advised 

-the remainder of his infected genital tract removed, he put off this opera¬ 
te i° r ^ - ears un til his hematuria worsened to the point that he was passing 
oo clots with difficulty. By that time, his prostate had become enlarged, 
ma ed and diffusely granular, the seminal vesicles had become enlarged and 
j'. Ula * e d and the posterior urethra and the trigone of the bladder were deeply 
tract T ' ^ le,e was no evidence of active tuberculosis outside of the genital 
The^ ^ 10State ’ sern ' n£ d vesicles and distal portions of the vasa were removed. 

external sphincter was severely damaged posteriorly. Perineal leakage oc- 
all - L P° s *°P era tiveIy and incontinence became a disturbing factor but eventu- 
', occun 'ed. When he was interviewed in July 1950, the patient was in 

coV 6a ^h- He had married and enjoyed a natural sexual life; he had become 
n merit by night and was not inconvenienced by day as long as he voided 
approximately 2-hour intervals. 


v a9C \ ^ t °^ ese man 36 years old suffered with low back pain for about 2 

e ,i° Te soe k* n S medical aid. Treatment by an orthopedic surgeon for 6 
s id not give relief. A painless swelling of the scrotum caused him to be 
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referred for urologic study. A moderately severe prostatitis and a mass in the 
scrotum having the size and consistency of a testicle were found. The latter had 
a coid-like connection to the perineal muscles. Resection of the mass revealed a 
sterile abscess showing merely nonspecific inflammation of its walls. Prostatic 
massage and courses of treatment with penicillin and streptomycin neither re¬ 
duced the quantity of the exudation in the prostatic secretion nor relieved the 
back pain. A mild attack of epididymitis on each side caused a second 
hospitalization about 6 months after the first one in order to secure biopsies 
of the epididymides. Suppuration was found in the tail of the left epidid.ymis. 
Epididymectomies were performed. The tissues studied were reported negative 
for tuberculosis but re-evaluation of the biopsies 3 months later Jed to a diag¬ 
nosis of tuberculous epididymitis. The left scrotal wound did not heal and be¬ 
cause of a tendency of the testicle to extrude through the unhealed wound, an 
orchiectomy was performed. This specimen too revealed caseous tuberculosis. 



_A.N.T__:_P-Cl5____ 

Fig. 7. Case. 9 A, anterior surface of prostate, ampullae and seminal vesicles. 1, Large 
abscess of seminal vesicles. B, posterior surface of prostate, ampullae and seminal vesicles. 

Radical surgery was advised. The chest and urinary tract were studied and found 
normal. After a course of streptomycin the radical operation was performed, 
but with some misgivings because of the absence of positive findings on rectal 
examination. However, at operation, pus was found in the prostate and in the 
seminal vesicles; the ampullae and vasa were found engorged and swollen (fig. 7). 
These structures were removed, but in the course of their removal the vesicles 
were ruptured. The perineal wound was closed with drainage. Urine was passed 
through the perineal wound for about 5 weeks after the operation. While con¬ 
valescing and while under streptomycin therapy, the patient experienced pam 
and developed tenderness in the right lumbar region. A mass was found at this 
site which persisted after the subsidence of the symptoms. About 400 cc of 
sterile purulent material was removed; drainage was established and the site 
healed. Urinary continence and normal sex relations are known to exist. 

Case 10. A 13 year-old boy was admitted to the hospital in August 1950, be¬ 
cause of a swelling of the scrotum. It had started 3 months earlier with pam. The 
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pain subsided within a week, but the swelling persisted, became soft about 1 
week prior to admission, and ruptured spontaneously. Tuberculous contacts 
were dented. Careful examination, including x-rays, ruled out the presence of 
pulmonary and renal tuberculosis. The only significant findings were: enlatge- 
ment of the left epididvmis with two sinuses draining from the tail: nodular 
induration of the left vas: enlargement of the base of the left seminal reside 
with a suggestion of fluctuation and slight induration of the left prostatic lobe. 
Though the urine was cloudy in both glasses, it did not yield tubercle bacilli 
by culture. On September 7. 1950. the left epididymis was removed and the vas 
exteriorized through an inguinal incision. Twelve days later, perineal piosta- 
teetomy. bilateral seminal vesiculectomy, complete left vasectomy and pattial 
right vasectomy were performed. The operative wounds were healed when the 
patient was discharged on the seventeenth day after the radical operation. I line 
studies five months post operatively were normal and the patient was in good 
health, although under a course of streptomycin therapy. 

SUMMARY AN'D CONCLUSION'S 

A critical appraisal of the factual data and authoritative opinions a\ailable 
in 1940 on the pathogenesis and treatment of genital tuberculosis in the male 
led to beliefs and conclusions at variance with those generally accepted at that 
time. The available evidence did not appear to support the belief that, in tfie 
absence of clinically demonstrable renal tuberculosis, genital tuberculosis in the 
male is due to a hematogenous implantation, usually in the epididymis. The 
evidence did appear to support the premise that the infection results from sub- 
clinical renal tuberculosis, with involvement of the genital tract beginning in the 
prostate and seminal vesicles with secondary spread by way of the vasa to the 

epididymis. 

This premise rendered untenable any form of surgical treatment of tuberculous 
epididymitis which did not take into account the parent lesions in the prostate 
and seminal vesicles. Accordingly, conservative forms of surgical treatment 
were abandoned in favor of radical measures for patients with tubeiculosis 
limited to the genital organs or with tuberculosis of other organs uttdei contiol. 
Thi* form of treatment has as its object the removal of the obvious disease in 
either epididymis, as well as the less obvious disease in the corresponding vas. 
both seminal vesicles and prostate, and the ligation of the vas on the nondiseased 
ride in unilateral cases. 

The experience with this form of treatment in 10 patients over a period of 
nearly n years has been reviewed. The results warrant the belief that the premise 
adopted in 1940 was sound and the form of treatment evolved was justified. 

dhe author is indebted to Dr. Robert S. Jason, professor of pathology in the 
College of Medicine. Howard University, for the pathological studies. In addition, 
die author is indebted to Dr. W. AY. Scott, professor of urology at Johns Hopkins 
Hospital, who encouraged the publication of this effort. 
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That many neoplastic diseases are of multiple origin is fairly generally ac¬ 
cepted. Such lesions as the lymphomas, chloromas, multiple myelomas, certain 
types of carcinoma of the liver, multiple carcinoma of the bowel and neurogenic 
sarcoma commonly occur as multiple tumors. In this investigation, an attempt 
has been made to determine whether or not multiple papillary epitheliomas in 
the urinary tract originate from multiple foci in the epithelial lining of the 
urinary passages. It is difficult to determine this from a histologic standpoint 
because by the time most lesions produce clinical findings they have obliterated 
all trace of their origin. This is a study of the chronologic development and 
location of multiple papillary tumors in the urinary tract and is presented in an 
attempt to clarify the question. The important historic background has been 
reviewed as have also the other concepts that have been offered to explain the 
origin of multiple papillaiy tumors in the urinary tract. 


MATERIALS AND -METHOD OP STUDY 


The material for this struly was obtained from two sources: the clinical records 
and the specimens of surgically removed tissue of cases of tumors of the renal 
pelvis at the Mayo Clinic during the years 1911 to 1947, inclusive. Cases were 
excluded if tissue was not available. Tumors of the renal pelvis were selected as 
a basis for this study because they are frequently accompanied by similar tumors 
of the ureter and bladder. 

The records were carefully studied for pertinent chronologic data in the 
development of multiple neoplasms in the urinary tract. The location of neo¬ 
plasms in the bladder that appeared synchronously or asynchronous^ with 
similar growths in the renal pelvis and ureter was designated in most instances 
in the cystoscopic report. 

The sections of tissue were studied under the microscope and classified accord¬ 
ing to the following three types: 1) papillary epitheliomas without evidence ot 
infiltration of the subjacent wall, 2) papillary epitheliomas with infiltration 
and 3) nonpapillary infiltrating epitheliomas. This classification has been de¬ 
scribed previously by McDonald and Priestley. Tumors of the first type were 
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type included lesions of grade 1 (Broders’ classification), considered b}' many 
pathologists as benign papillomas. The second type of tumors, designated as 
papillary epitheliomas with infiltration, was similar to the first type except that 
infiltration had taken place into the muscle of the pelvis of the kidney, the 
peripelvic tissue or the parenchyma of the kidney and analogous structures in 
the ureter and bladder were involved (fig. 2). The third type, the nonpapillary 
epitheliomas, included tumors that had infiltrated to varying degrees beyond 
the depth of the lining epithelium of the renal pelvis, ureter and bladder (fig. 3). 
Single neoplasms were included in this study for the purpose of comparison of 
statistical data with similar data for the multiple group. 



Fig. 3. Nonpapillary infiltrative epithelioma of renal pelvis (hematoxylin and eosm; 
X100). 

A discussion of the signs, symptoms, associated pathology and laboratory 
findings is not applicable in this study and was therefore not included. Part of 
the material used has been reported by Scholl, Foulds, Scholl and Braasch, Hunt, 
Hunt and Hager, Cabot and Allen and McDonald and Priestley. 

HISTORICAL BACKGROUND 

Little was known about tumors of the renal pelvis prior to 1900. The study of 
the disease was confined to findings at necropsy and to reports of isolated cases 
in the literature. The earliest reference to primary tumors of the renal pelvis 
appears to have been made by Rayer in 1840. He described a case in which the 
mucosa of the renal pelvis was studded with 7 red polypoid excrescences, 
similar polyp was found in the upper portion of the ureter. Murchison, m 18r , 
described a case of villous disease of the kidneys and bladder. In a summary o 
the findings at necropsy the growths were described as villous processes arising 
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from the mueous lining of tho pelvis of each kidney and present also at the base 
of the bladder surrounding both ureteral orifices. This appears to he the hist 
recorded ease of bilateral tumors of the renal pelvis and in each of the ca-es 
just mentioned the tendency toward multiple involvement of \illoiu rumors 
in the urinary tract was noted. 

Four theories have been advanced to account for the multiplicity ot p ipdi try 
tumors in the urinary tract; namely, 1) the theory of implantation,'J'i (he thcon 
of multieentric origin, 3) the theory that tumors spread by direct o.tu’Mon 
along mueous membranes and 4) the theory that tumors spread by nn taMa'-'- 
b - v "’ a y of the lymph vessels. 

Alharran and Imhert, in a review of the literature up to 1903, were ; I4e (■' 
collect only 42 cases of tumors of the renal pelvis. They divided the tumois into 
tlnee groups: papillomas, papillarv epitheliomas and epidermoid carcinomas 
(nonpapillary). 

In the group designated as papillomas they reported that the incidence of 
m\olvement of ureters and bladder by similar growths was high. They expressed 
t ie opinion that involvement of the ureters and bladder was the result of an 
implantation of neoplastic cells which had exfoliated from the primary tumor 
ln tie renal pelvis. These cells were carried in the urinary stream and deposited 
is graft implants on the lining epithelium of the ureter, bladder or both. Savory 
"“ h > Judd, Scholl, Young, Joly, Kimball and Ferris, and more recently 

nca pine have supported this concept of implantation to account for multiple 

I 1 arj tumors in the ureter and bladder associated with similar tumors in the 
renal pelvis. 

^Hansemann, in 1890, first introduced the concept of the multicentric origin 
nei l ]"| 1101 ' S ' ^pressed the opinion that new independent foci develop in the 
for— °f the original tumor and the subsequent coalescence of these 
°rigi ^ f S ' n ex ! ens ' on of the tumor. Ewing stated that neoplastic cells may 
ten ! n , a e 1om several centers, that they may appear simultaneously or at in- 
turno S - rna -v either coalesce or remain discrete. In discussing papillary 
0 f 0 ^ IG ririnary tract he stated that multiplicity was more often the result 
scribe ] 0 ( S a ^ ecb ' n S the entire mucous membrane rather than implants as de- 
and p , by Alharran and Imbert. Morogna, Fowler, Caulk, Johnson, McDonald 
muitij,] 16 ^ ^ an< ^ Slaughter also expressed the opinion that the presence of 
basis r,f 6 Pa , pillary tumors in the urinaiy tract could be explained best on the 

Hunt mU ticentric origin. 

sized to fh spa t ec l that papillarj r epitheliomas of the renal pelvis metasta- 
elapsed 6 mucosa which lined the urinaiy passages if sufficient time had 

Of 

1| years S f re P° r ted a case of papilloma of the renal pelvis that developed 

Ves ical n i'*' exc ' s '°n and fulguration of a similar tumor in the bladder. The 
right ki ] G ° P asm was located “to the left of the left ureteral orifice” and the 
hidney " as Evolved. He expressed the opinion that the tumor of the 
sized by aS secon< f ar y to the primary lesion in the bladder which had metasta- 

G arce J! ay ° f tlle lymphatic stream. 

’ ln 909, stated that papillomas of the renal pelvis were to be regaided 
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as benign tumors with decided tendencies toward malignant disease and capable 
of metastasizing to the ureter and bladder. 

Haessler, in 1921, reported a similar case and also expressed the opinion that 
the primary tumor in the bladder had metastasized by way of the lymphatic 
channels to the kidney. 

The four theories that have been offered to explain the multiplicity of papil¬ 
lary tumors of the urinary tract have each been supported by conjecture. Each 
author has expressed an opinion that seemed most logical to him but, unfor¬ 
tunately, has not had further evidence with which to support his conclusion. 

In each of the many papers dealing with tumors of the renal pelvis, mention 
is made of the fact that similar tumors may also be found in the ureter and 
bladder. In most instances the cases reported have been collected from manj' 
sources and, as a result of the differences in classification, the recorded incidence 
of occurrence of multiple papillary lesions in the urinary tract differs with each 
author. 

The authors who have differentiated the papillary tumors of the renal pelvis 
from the nonpapillary lesions reported a more uniform incidence of multiple 
papillary tumors in the urinary tract, about 45 per cent. They have shown that 
multiplicity is a characteristic of the papillary lesion. 

RESULTS 

Among the patients who received surgical treatment at the clinic for carci¬ 
noma of the renal pelvis during 1911 to 1947, inclusive, 133 cases were found 
suitable for our studj r . 

The group of 133 cases consisted of 88 cases of single tumor of the renal pelvis 
and 45 cases of multiple papillary tumors involving the renal pelvis or the 
ureter or the bladder or all three, synchronously or asynchronously. The 88 
cases of single tumor of the renal pelvis were used for the purpose of comparing 
statistical data. The 45 cases of multiple papillaiy tumors were subdivided into 
3 groups—the synchronous, the asynchronous and the synchronous-asynchro¬ 
nous—on the basis of the time factor involved in their development. The sjm- 
chronous group consisted of 18 cases in which more than one neoplasm "-as 
found in the urinary tract when the first operation was carried out. In this group 
new growths did not develop in the bladder subsequently. The asynchronous 
group consisted of 16 cases in which one neoplasm was found in the urinary 
tract when the first operation was carried out but new growths developed sub¬ 
sequently. In 5 of these cases a papillary neoplasm of the bladder preceded the 
development of a similar tumor in the renal pelvis. The synchronous- 
asynchronous group consisted of 11 cases in which more than one neoplasm 
was found in the urinary tract when the first operation was carried out and 
subsequent new growths developed in the bladder. 

Sex. The incidence according to sex is presented in table 1. Seventy-five per 
cent of the patients having a single lesion were men and 25 per cent were women. 
The preponderance of men is increased in the multiple group in wluc i ■ 
per cent were men and 17.8 per cent were women. The disparity between ie 
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sexes was uniform in the three subdivisions of the multiple group, there being 
a ^ to ] preponderance of men to women. 

-Ifff. The age was recorded for each patient, with a single lesion or a svn- 
cironoiis group of lesions at the time of treatment. The ages of patients with 
asynchronous lesions and synchronous-asynchronous lesions, were recorded at 
lie time the second lesion was treated. These were used in setting up the dis¬ 
solution of ages by decades and in obtaining the mean age, because it was the 
-econd lesion which caused such eases to be classified into asynchronous and 
synchronous-asynchronous groups. 


Tuu.c 1. Incidence of papillary tumors of tlic ininaiy tmcl according to sex 
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2. Age distribution: Single and multiple lesions 
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Per cent 

Synchro¬ 

nous 

Asynchro¬ 

nous 

Synchronous 

as>nchronous 

20-29 

30-39 

10-49 

oO-59 

00-69 

10-79 

2 

1 

12 

31 

33 

9 

2.3 

1.2 

13.6 

35.2 
37.5 

10.2 

1 

2 

6 

9 

j 

1 

S 

5 

2 

3 

4 

3 

1 

2 

5 

18 

17 

3 

4.4 

11.1 

40 0 

37.S 

6.7 

Mean age 
*oungest 
Oldest 

57. S 

25 

79 


56.1 

34 

69 

5S.S 

3S 

72 

55 5 

41 

72 

1 



The -~—“ " ~ 

compared T* ^°* ^* e group °f patients xvith a single lesion w'as 57.8 years as 
(table 9) * le &r° u P of patients xx’ith multiple lesions which w'as 56.8 years 


^ INCIDENCE OF TYPES OF TUMORS 

Papillarx- '' 616 C ^ ass ified, as prexdously described, into 3 groups, papillary, 
studied th ' 1 m ^ r ation an d nonpapillaiy with infiltration. In the 133 cases 
laty lesions Pap * 1 l ary lesions appeared in 53 cases (39.9 per cent) and the papil- 
filtrative l e lnfiltrati °n in 54 cases (40.6 per cent). The nonpapillaiy in- 
P a Pillary tu 10nS '\ eie P resen t in 26 cases (19.5 per cent). In the 53 cases of 
41.5 p er cent 101 '' 8 ' P er cen t of the lesions appeared as multiple lesions and 
appeared as single lesions. In the 54 cases of papillary infiltratix'e 
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tumors 25.9 per cent of the lesions appeared as multiple lesions and 74.1 per 
cent appeared as single lesions. In the 26 cases of nonpapillaiy infiltrative tu¬ 
mors, the lesions were present only as single lesions. 

A further breakdown of the incidence of each type of lesion found in the single 
group as compared to the multiple group is shown in table 3. In the group of 
single tumors, 25 per cent of the lesions were papillary, 45.6 per cent papillary 
with infiltration and 29.5 per cent nonpapillaiy with infiltration. In the group 
of multiple tumors, 68.9 per cent of the lesions were papillary and 31.1 per cent 
were papillary with infiltration. Involvement of the urinaiy tract iy multiple 
tumors appears to be a disease characteristic of papillary and papillary in¬ 
filtrative lesions. 


Table 3. Classification of tumors of the renal pelvis of 133 cases; 
single and multiple lesions 


T\PE OF LESION* 

MULTIPLE LESION'S j 

} Cases 1 Per cent* j 

SINGLE LESION 

Cases | Per cent* 

TOTAL 

CASES 

PER CENT* 

Papillary 

31 

6S.9 | 

22 

25.0 

53 

39.9 

Papillary with infiltration . 

14 

31.1 , 

40 

45.6 [ 

54 

40.6 

Nonpapillaiy with infiltration . . 

0 

° 1 

26 

29.5 

26 

19.5 


* Per cent of 133 cases of tumor of renal pelvis. 


MULTIPLE LESIONS 

Location. The 29 cases in the synchronous and s 3 mchronons-as 3 r nchronous 
groups were combined in the stud 3 7 of the location of the multiple lesions in 
the urinaiy tract that were present simultaneously Figure 4 illustrates the 
segmental distribution of the multiple lesions in the group in which the renal 
pelvis and ureter were involved, the group in which the renal pelvis and bladder 
were involved and the group in which the renal pelvis, ureter and bladder were 
involved. Further study of the location of the lesions in these designated groups 
shows that the ureter was involved in 44.8 per cent of the cases. The lesions were 
situated in the upper portion of the ureter in 5 cases, in the lower portion in 5 
cases and distributed throughout the entire ureter in 3 cases. The bladder was 
involved in 31.1 per cent of the cases; the lesions were situated ipsilaternlh' in 
relation to the tumor in the renal pelvis in 6 cases and contra laterally in 2 cases. 
In 1 case lesions occupied the entire bladder. The ureter and bladder were in¬ 
volved in 24.1 per cent of the cases. The lower portion of the ureter was involved 
in 3 cases and the entire ureter in 4 cases. The bladder was involved ipsilateralfy 
in 6 cases and contralateralty in 1. Although lesions which involve the ureter are 
most frequently located at the anatomic points of narrowing and lesions which 
involve the bladder are most frequenth 7 located ipsilateral to the tumor in the 
renal pelvis, the epithelium of the entire urinaiy tract imy be a site of neoplastic 
involvement. 

The location of the second lesion in the bladder in relation to the tumor ol 
the renal pelvis in 22 eases of the asynchronous and synchronous-as 3 mchronous 
groups was studied also. The 5 cases in which the vesical tumor preceded the 
tumor of the renal pelvis were not included in this study. It was found, however. 
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aia 5 in uretern^/hf^Jj 8 * r *kution of multiple papillary and papillary infiltrative epithelio- 
Prfvis and urpt . ■ h * er associated with similar tumors of renal pelvis, a, Tumors of renal 
bladder et ’ * urnors °f renal pelvis and bladder; c, tumors of renal pelvis, ureter 


Table 4. A umber of lesions developed in (he asynchronous and 


lesioys, 

ASYNCHRONOUS 1 

LESlQXS, CASES 

i synchrokous- 

ASYNCBROKQCS 
LESION'S, CASES 

TOTAL CASES 

i PER CEKT 

} 

2 

z 

_ i 

5 

s 

! 13 

, IS.2 

4 

i 

1 

o 

IS.5 


2 


2 

7.4 

5 

S 


2 ! 

2 

7.4 

$ 

i 


: i 

3.7 

13 

2 


2 ! 

7.4 

25 

1 


1 

3.7 

1 


1 1 ! 

3.7 





Years 


with 3 or more asynchronous lesions; lesions; d interval of 

{S?betXnd^5™pSe?‘of 1 fourth and fifth lesions in group of 7 patients with o or 
asynchronous lesions. 

J 800 
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tliat the ipsilateral side of the vesical wall was involved in 54.5 per cent of the 
ia;e.\ the contralateral side in 13.0 per cent and the lesion was located in the 
dome, trigone, base, or posterior wall in 31.0 per cent, of the cases. Tins again 

points out the fact that the epithelium of the entire urinary tract is a vulnerable 
site for tumors. 


‘ lnnl " r developed. Table 4 shows the number of lesions which developed ; n 
ra.'fo in the asynchronous groups, after the removal of the first neoplasm or 
group of neoplasms. It is seen that in 4S. 1 per cent of the cases a secon 1 le-ion 
o'coped, in IS.9 per cent 3 lesions developed, in 7.4 per cent 4 lesion.- de¬ 
cope and in a similar percentage 5 lesions developed. In 1 case 24 le-ioti-' 
eteoped after removal of the first group of neoplasms. 

between development. The interval of time between the removal 
I . 10 ne °plasm or group of neoplasms and the development of subsequent 
and® ra P^' ca ^. v illustrated in figure 5. In the 27 cases in the asynchronous 
tot ^? clironous ' as y nc hronous groups, a second neoplasm appeared within five 
in 2 g C -' em ° nl,ls ' n P° r cent of the cases, within thirteen to eighteen months 
p^r ° * KI ce, h die cases and within nineteen to twenty-four months in 11 
and^ *'' C cascs * - cases the second lesion appeared four and a half years 
Tlie' Cn an ^ a - ears respectively, after the removal of the first neoplasm. 
third' 6 ln /f r ' a ' S t ' me between the development of the second and third lesions, 

in - 0UIt .*' lesions and fourth and fifth lesions also are illustrated graphically 
thn t' rC 1 ' s ev ‘dent that there is no regularity in the space of time between 
6 rea PPearance of new growths. 


^ COMMENT 

V>' tu ° U ^ S our study’ augment the concept of multicentric origin of papil¬ 
la] n"] 0 " ^ Ule * er anc l bladder associated with similar tumors of the 

that i s e <' 1S '.^ e cr ’teria of Warren and Gates for multiple primary tumors, 
be diqi n ' * urnor must present a definite picture of malignancy’, each must 
excluded^’ P r °k a bihty’ of one being a metastasis of the other must be 

in our stul' 0 ' 6 ^y die multiple papillary tumors of the urinary tract 

without i U fift the histologic appearance of some papillary tumors 

clinical coi J al '° n ^ oes n °t P re sent a definite picture of malignant disease, the 
"as separTl rnan ^ these same lesions does. Each lesion was distinct and 
tiple tumor;'' ,/ r0In Ile *8bboring lesions by normal epithelium. In cases of mul- 
metasfasi n * ? f^^bility that one lesion was a metastatic process of another, 

way of the lymph, the blood or by direct ex- 
faets: | n ^ 3 S ° ^ een considered but does not seem likely in view of the following 
our study th ^ r ° U P cases of nonpapillary infiltrative tumors examined in 

involved* P Qr ' neura l lymph vessels and the blood vessels were frequently 
53 eases of '* 6re " eiG no instances of ureteral or vesical metastasis. In the 
or 'enous iin- 1 ^ 1 ^ um °rs there were no instances of demonstrable lymphatic 
tumors \yfii '°. vement ; however, in 59 per cent of these cases there were multiple 
fore to exclud inV i° 1Veti the Ureter ’ the bladder, or both. This would seem there- 
n e the lymphatics as a pathway for the spread to the ureter and 
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bladder of papillaiy tumors of the renal pelvis. Presman and Ehrlich showed 
that metastatic lesions of the ureter involved all layers of this structure except 
the mucosa. As a lule, metastatic lesions of the bowel and bronchi also are 
situated beneath an intact mucosa. In each case of multiple papillary epithelioma 
studied the mucosa was involved thereby suggesting that the tumors arose from 
the mucosa and not from metastasis by wa.y of the lymph or blood. The normal 
intervening epithelium that separated the multiple lesions would seem to deny 
the possibility of spread by direct extension. 



Fig. 6. Papillary infiltrative epithelioma of renal pelvis and entire ureter. 

The wide range of location of the multiple papilla^ tumors examined in our 
study would seem to support further the possibility^ that each lesion arises from 
an independent focus. The papillaiy tumors of the ureter that accompanied 
similar growths in the renal pelvis were frequently located in the upper and 
lower segments but in several cases the entire ureter was involved (fig. 6). In 
the bladder, the multiple papillary growths were most often found ipsilateral to 
the tumor in the renal pelvis but other areas in the bladder were also the sites of 
multiple growths. Although papillary epitheliomas involving the urinary tract 
bilaterally are rare, when this condition is present it can best be explained on 

the basis of multicentric origin. . 

The pattern of growth of multiple papillaiy tumors paralleled the direction 
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o: fio.r of urine from the renal pelvis to the bladder, that is. the initial lesion 
developed in the renal pelvis and subsequent neiv growths developed in the 
ureter, the bladder or both. In 5 eases a papillary tumor of the bladder preceded 
the appearance of a similar growth in the renal pelvis. This order ui events 
further supports the concept of the mtilticcntrie origin of multiple papillary 
tumors of the urinary tract. 

The removal of the initial lesion or group of lesion- does not preelude the 
possibility of the development of new growths in the remaining portion- ol the 
urinary tract. In our study asynchronous new growths developed in 25.2 per 
tent of the 107 cases of papillary and papillary infiltrative tumors. In the ma¬ 
jority of cases 2 legion- developed but in several cases from 3 to 25 new growths 
deteloped. The interval of time between the removal of the initial lesion and 
f he development of new growth.- is variable. The majority of recurrent new 
growth; developed within one year after the removal of the initial lesion but in 
seteral instances the time varied from two to .-even years. It does not seem 
Probable that epithelial cells which have exfoliated from a parent tumor and 
\e been bathed in urine for a variable time can become embedded and grow 
'f 1 tatact epithelium. From the foregoing evidence it .-eems plausible to postulate 
! J t the factors responsible for the development of the initial lesion may continue 
0 P^’dde the necessary impetus for the development of new tumor- in the 
resuming portion of the urinary tract. 

>e multiple tumors in the group studied were histologically either papillary 
Papillary with infiltration. Multiplicity of tumors did not occur in the non- 
Papillary bifilt rathe group of lesions. This obvious difference in the papillary 
®ofl 5 as compared to the nonpapillary would >eem to indicate a difference 
~ ed on etiology since the papillary as well as the nonpapillary lesion possesses 
. e P°tentiality of metastasis or exfoliation. According to Broders. in the ma- 
jonty Oi cases of multiple and recurrent rumors of the urinary tract, the uni- 
oniuty of the histologic change can be compared with that of adenomas or 
yps of the large intestine. When these polyps undergo carcinomatous trans- 
onnation, they are independent of each other and present a uniform histm 
(( 3 10 °^ c picture. Broders also said that papillary growths of the renal pelvi-. 

^ ac ^ er ®how a definite continuitv with the basal celL- of the tnuco-a 
{ at this indicates that the tumors originate in these cell.-, 
tum f> ^cult t0 prove from a histologic standpoint that multiple papillary 
j . ors ! b p urinary tract are multicentric in origin because by the time most 
lo '°!| pr<K * uce e linical findings, they have obliterated all trace of their origin. A 
lori a , e ' alUad0a location, chronologic- development and the histo- 

atf C C ,SR rexeristics of multiple papillary tumor? of the urinary tract, however, 
frinent.- the concept that these tumors are of multicentric origin. 

SUMMARY AXD COXCLCSIOXS 

"biridence or multiple papillary tumors in the ureter and bladder associated 
Per C e =!m, ?- r tUmors 111 tp - e renal pelvis varied with the type of lesion. In 58.5 
cent oi 53 cases of papillary epithelioma o? the renal pelvis, either synchronous 
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or asynchronous papillary lesions occurred in the ureter, the bladder or both. In 
25.9 per cent of 54 cases of papillary infiltrative epithelioma of the renal pelvis 
a similar lesion occurred in the ureter, the bladder or both. There were no cases 
of multiple involvement in the nonpapillary group. 

It was found that the epithelium of the entire urinary tract might be the site 
of involvement of multiple papillary tumors. Study showed the interval of time 
between the development of new growths to be variable. The development of 
multiple papillary tumors was not dependent on the presence of a parent tumor. . 
These tumors probably originate from multiple independent foci. 

All patients with papillary tumors of the urinary tract should have frequent 
re-examination. The destruction or removal of multicentric epitheliomas does 
not eliminate the predisposition for similar growths to recur. 
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FLUID BALANCE IN THE UROLOGICAL PATIENT: DISTURBANCES 
IN THE RENAL REGULATION OF THE EXCRETION OF WATER 
AND SODIUM SALTS FOLLOWING DECOMPRESSION OF THE 
URINARY BLADDER 

BEN WILSON, DAVID D. REISMAN and C. A. MOYER 

from the Department of Experimental Surgery, Southwestern Medical School of The University 

of Texas, Dallas, Texas 

The removal of an obstruction in the lover urinary tract is followed ultimately 
by a reversal of the disturbances of renal function attendant upon the obstruc¬ 
tion, provided that the individual survives the decompression and the inherent 
functional capacity of the kidneys has not been lost. 

In general, it is assumed that the process of recovery of renal function follow¬ 
ing the removal of the cause of the strangury is orderly in the physiologic sense. 
That is to say, from the moment of decompression all components of renal 
function begin to recover in such a manner as to foster the recovery of health. 

Certain gross clinical observations made during the past decade have led to 
the belief that this therapeutic thesis is not always true. In other words, the 
observation that decompression of the bladder occasionally increased the gravity 
of illness led to the concept that relief of the urinary obstruction brought on 
renal functional abnormalities that might be more immediate!}' dangerous to 
life than those existing before the obstruction was relieved. 

The physiologic changes occasionally attending decompression of the bladder 
are only rarely attended by chills, since the introduction of potent antibiotics. 
These post-decompressional physiologic changes are now most often charac¬ 
terized by the development of oligemia, the loss of cutaneous elasticity, and 
the onset of progressive weakness, anorexia, depression of the central nervous 
■V stem, and peripheral circulator} 7 failure. These are signs of a deficiency of 
extracellular fluid. Since they have been seen to develop while no vomiting, 
Jueteorism, sweating, or diarrhea existed, the kidneys were naturally suspected 
as the route whereby the sodium salts left the body in excessive amounts. 


CASE SUMMARIES 

Case 1—(A. F., No. 6606S) and case 2—(R. H. No. 59521} are representative of 
^ul} clinical experience with the aggravation of fluid imbalance by decompression 
0 the bladder before facilities for the easy performance of sodium analyses of 
Un £ e and serum were available. 

igures 1 and 2 show graphically their daily exchanges of water following 
e terization. The sodium exchanges could not be established in these cases 
ccause the urinary losses of sodium were not determined. The rate of loss of 
^ oride in urine for a number of days was known in both instances but the 
nun losses cannot be calculated from the chloride data because more or less 
c oride than sodium may be lost. However, it is clear that an enormous urinary 
^cretion of water took place soon after catheterization; R. H. (case 2) actually 

T„M. at an nual meeting. South Centra! Section, American Urological Association, 
iu HOkla. September 26, 1950. 
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lost 15 per cent of his body water within 21 hours and A. F. (case 1) lost at least 
10 per cent of it in 14 hours. If these losses of water represented the retention 
thereof while the urinary obstruction was present, then the loss of this fluid 
should have made the patient feel better or at least it should have left him feeling 
as well as he did before he lost it. Such was not the case because both men became 
worse and showed signs of a generalized insufficiency of sodium salts and water. 
Therefore one is led to the assumption that the kidneys of these men did not 



Fig. 1. Case A. F. (No. 660GS). Ordinates of graphs 1, 2, 3 and 4 are so arranged that 
sodium segments are related to water segments as sodium of serum is related to water of 
serum. Sodium segment is expressed in grains and milliequivalents of sodium ion. Grains 
or milliequivalents of sodium, expressed as sodium chloride can be obtained from these 
graphs by multiplying grams or milliequivalents of sodium by factor 2.52. Time is reckoned 
from catheterization. 

Bars extending above abscissae represent intakes and bars extending below abscissae 
represent losses. 

Normal exchange rates of water and sodium are shown in circumscribed segment on 
left of figures 1, 2 and 3. . . 

Components of the exchanges in A. F. that were measured are oral and parenteral intakes 
of sodium salts and water. Water available to organism from oxidations, metabolic water, 
was considered as a constant of 250 ml. per diem in figures 1, 2, and 3. Insensible Joss of 
water through skin and lungs as water vapor was also treated as a constant equal to bw 
ml. per day in A.' F. and M. H. who were small men and equal to 1000 ml. in R. H. a large 
man. Water loss in sweat was estimated; 1 liter was allowed when mean daily temperature 
was 80F and 2 liters were allowed when mean daily temperature was 85F. 

Sodium and water exchanges of A. F. were distinctly more rapid than normal for 5 days. 
Thereafter exchange rates slowed down and cumulative deficit of water was materially 
reduced; this is not shown in graph. 

immediately regain their water and salt conservation capacities following de¬ 
compression. In fact, A. F. (fig. I) had not regained much water regulating 
capacity for 41 days; his excretion of urine consistently exceeded the sum of 
the fluid he ingested and that provided by oxidation for the above period of 
time. It. H. (fig- 2) stopped the excessive excretion of water by the end of 21 
hours and after the elapse of 45 hours his kidneys were regaining their capacity 
for saving water as shown by the decrease in the cumulative negative balance 
for water after that time. 




FLUID BALANCE IN THE UROLOGICAL PATIENT 


807 


Case summary 3 (M. H., No. 79429) and figures 3, 4, and 5 depict a phenom¬ 
enal disturbance in renal physiologic regulation attending catheterization 
after an acute urinary obstruction had been superimposed upon a chronic 
obstruction at the neck of the bladder. For 2 daj'S after the catheter was inserted, 
the rate of drinking and the rate of excretion of urine were within the ranges of 
those obtaining in diabetes insipidus. More remarkable were the large losses of 
sodium and water from the body. Within 43 hours almost all of the sodium of 
the extracellular compartment of a "normal” 60 kilogram (130 lb.) man* had 
been lost. Also lost, was four-fifths of the water that a normal man contains in 
his extracellular space, a volume of water that is roughly equal to 16 per cent 
of all the water in his body. These losses are all the more remarkable because the 



-piG 2 1 t I I > i 1 

of soSum ™!i e C' 0 - W59521). Ordinate and abscissa as for figure 1. Exchange rates 
from A. p (ft h! a l e r were distinctly more rapid than normal for 5 days but R. H. differs 
great as toeff # ln fhat acceleration of intake of salty water parenterally was sufficiently 
elapse of 91 v. retention of water and a presumptive retention of salt after 

incurred tlours - Peripheral circulatory failure attended salt and water deficits 

a aunn S first 21 hours after catheterization. 


re<T 0rL ^ a s %ht peripheral edema when the catheter was inserted. The 
hour^i? rena ^ conservation of salt and water was slow; it began after 90 
rate f the excretion of salt and water began to fall behind the 

A F ^ ese snbsfnnces. The recovery period is not graphed. 

4 - 00 T ° a ^hite man of 65 j’ears, was admitted to Parkland Hospital 

followed l) 11 ’ JaMary ^949. He related a history of chronic urinaty retention 
had h ^ acu ^' e complete retention for 3 days; self catheterization previously 
■^ns ankJ 11 ^ rer l ue ntly. Although he was dyspneic and had slight edema of 
i no other evidences of cardiac failure were found and he was permitted 

sodium conrTnt 0n )P ar ^. me . n t °f the normal man averages 20 per cent of body weight and the 
compartment „J atlon ln 14 * s about 140 mEq. (3.22 G) per liter. Therefore the extracellular 
ItSO m£n nr qrf ® normal man of 60 kg. weight would contain about 12 X 140 (3.22 G) or 
43 hours. gm. of sodium. M. H. lost almost 1400 mEq. or 32 gm. of sodium within 
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to walk to the ward. His blood pressure was 160/90 and the pulse rate was 126 
per minute. The chloride concentration of plasma was found to be 597 mg. per 
cent (103 mEq/1), the carbon dioxide combining capacity to be 22 volumes per 
cent (10 mEq/1), and urea to be 310 mg. per cent. An indwelling catheter was 
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D^r rp . an ^ contents of M. H. (60 kg.) were calculated ass umi ng that 60 

nt of his initial body weight was water of which one-third, equal to 20 per cent of his 
to j* was extracellular and remainder was intracellular; all of sodium was assumed 

calrnUf t 2r as ^ mEq. (3.22G) per liter extracellular fluid. Therefore M. H. was 
WowT* l ° hava a total of 1.6S0 mEq. or 38.6 gm of sodium in his extracellular space 
from , ^compression of his bladder. Measured cumulative deficit of sodium was subtracted 
^^ahider divided bv 140: resultant (liters of extracellular fluid) was then 
^percent body weight and graphed. ..... 

thoro Z. esr H. must have had a great deal more available sodium in his body than 


onlv tt»;m given up a large amount of sodium because M. H. did not die and he had 
Counted P^npheral circulatory failure although the cumulative 4 day deficit of sodium 
th“£intm tt ■ sodium ion and that is equivalent to 132.56 gm. of sodium chloride 
been ar» : i i°i , contained in 14.73 liters of isotonic saline. If sodium and water had not 
failure aWe from ceUs and bone > M - H. would have died with peripheral circulatory 

cclis^hfip 0 ? 11 ^ e . ads one to the question: how much sodium is deposited in bone and enters 
nonnallv in n Qlc “complete urinary obstruction exists? M. H.’s kidneys are now behaving 
au respects, 7 weeks after this study was begun. 

in the bladder and during the next 12 hours S liters of urine were passed, 
oral h ^ ne - Ws respirations became deeper and more rapid despite the 

^_^^aaministration of 12 gm. sodium bicarbonate. Full doses of digitoxin were 
^ter episodes of confusion and vomited a little. Fourteen hours 

c '0ma warf i be became stuporous and, within another 2 hours, 
2 0se ’ bl °od pressure was then 100/56 and the pulse rate was 120 per 
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minute; respirations were of the Kussmaul type. The peripheral veins were 
empty; there were no peristaltic sounds and the abdomen was moderately 
distended. The deep tendon reflexes were absent and the muscles flaccid. The 
ankle edema was gone. 

Because of the rapid development of the signs of severe salt depletion, and 
of acidosis, he was given intravenously one liter of M/6 sodium lactate solution 
to which was added 4 gm. of potassium chloride; a Levin tube was passed into 
his stomach and portions of a solution containing 16 gm. of sodium bicarbonate 
were given at frequent intervals through this tube. Within about 3 hours he 
had aroused from coma, was actually oriented but still sleepy. His blood pressure 
had risen to the precoma level of 160/88 and the pulse rate had decreased to 90 
per minute. The plasma chloride concentration at that time was 574 mg. per 
cent (99 mEq/1); carbon dioxide combining capacity was 37 volumes per cent 
(17 mEq/1) and the urea concentration was 317 mg. per cent. 

On the following day, January 28, 1949, he had again failed; he was sleepy, 
weak, nauseated, and his pulse rate had quickened to 110 per minute. The salt 
water deficit was greater than that which had been present at the conclusion of 
the sodium lactate therapy on the previous day. The further loss of salt was 
produced by the relatively rapid loss of 235 mEq. of sodium* salt in 3800 ml. 
of urine. The sodium deficiency bad increased while the acidosis had diminished; 
the plasma carbon dioxide combining capacity was 44 volumes per cent (20 
mEq/1). Consequently, one liter of M/6 sodium lactate and one liter of Ringer’s 
lactate were given intravenously; an additional one liter of 10 per cent glucose 
in water was given to provide for the 24 hour insensible loss of water. One-half 
liter of blood was also administered. The next day, January 29,1949, the patient 
had no nausea or vomiting and the respiration was of normal amplitude and 
rate. However, he felt weak, the pulse rate was 100 per minute, and the skin 
over his forehead was inelastic. The deficit in volume of salt water was still present 
because not enough salt had been given to replace the salt lost in the urine. Again, 
two liters of salt solution and one liter of glucose in water were given intra¬ 
venously, and again the urinary and insensible losses exceeded the administered 
volume. So, on the next day (January 30, 1949) 4000 ml. of fluid (mainly Hart¬ 
mann's solution) containing 426 mEq. of sodium (equivalent to 25 gm. of sodium 
chloride) were given. Following this therapy, his pulse rate was 70 per minute 
and he felt stronger even though the amount of urine excreted again exceeded 
the volume of fluids given. The plasma chloride concentration was 5S5 mg. per 
cent (101 mEq/I), the carbon dioxide combining capacity was 63 volumes per 
cent (29 mEq/1), the urea was 280 mg. He improved rapidly thereafter and 
was soon ambulatory and eating heartily. 

R. H., a massive white man of 74 years, was admitted to Parkland Hospital 
at 4:00 p. m. on June 18, 1949. He was comatose and febrile. His skin was in¬ 
elastic and his muscles were soft. His pulse varied between 120 and 140. A catheter 
was passed and 2700 ml. of urine were withdrawn. Subsequently the chemica 
examination of his blood showed a blood urea of 285 mg. per cent, a plasma 

* An amount equivalent to 14 gm. sodium chloride. 
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chloride of G26 mg. per cent (107 mEq/1) and a carbon dioxide combining 
capacity of 28.S volumes per cent (HCO3 - 13 mEq/1). 

Because of the presence of the physical signs of a sodium salt deficiency' and 
the discovery' of a low serum bicarbonate, one liter of Ringer’s lactate and one 
liter of M/6 sodium lactate solution were given intravenously. 

In spite of the administration of the saline solutions there was no visible 
improvement, in fact the signs of sodium need increased (his skin was more 
inelastic, his muscles were softer than the day before). So 4 liters of Ringer’s 
lactate and 1 liter of 5 per cent glucose in water with 4 gm. of KC1 in it were 
given intravenously and stupor superseded the coma. The blood urea had fallen 
to 47 mg. per cent, the plasma chloride concentration and the carbon dioxide 
combining capacity' rose to 638 mg. per cent (110 mEq/1) and 71 volumes per 
cent (HC0 3 -32 mEq/1) respectively'. The physical signs of sodium salt deficit 
were still present although less evident and, in addition, the signs of pure water 
need appeared. Two liters of Ringer’s lactate and 4 liters of glucose were given. 
The following day he was irrational and thirsty'. He then drank 4300 ml. of 
^ater in which 7 gm. of salt were dissolved. The following day* the signs of 
salt and water need were practically gone and he was rational, hungry, talked 
readily, and sat in a chair. 

A Negro laborer, M. H. (No. 79429) 51 years old, was admitted to Parkland 
ospital July 30, 1950 complaining of a peri-umbilical pain which had been 
present for 1 week. He had passed urine through perineal fistulas since 1928, 
and during the week before he entered the hospital, nocturia and frequency' of 
urination had become worse. The blood pressure was 126/? and the mean tem¬ 
perature and pulse rate for that day were 98.6F and 74 per minute, respectively. 

e had slight pitting edema of the ankles. The next morning he was ambulatory 
an took breakfast and lunch. An indwelling catheter was inserted in his bladder 
at noon and 6 hours later 4500 ml. of urine had passed. The man’s appearance 
3 , enhreI 7 changed; he was sleepy, movements of the arms and legs were 
ma e w 'th great effort, and he remained in bed. His skin was inelastic, the ankle 
emu gone and his tongue wrinkled. The blood pressure was 110/70 and the 
P 'e rate had increased to 98 per minute. His body weight was 126 pounds. 

c plasma chloride concentration was 580 mg. per cent (100 mEq/1) and the 
<;ir 0Q dwxide combining capacity 42 volumes per cent (19 mEq/1); the blood 
urea was 171 mg. per cent. Milk was given for food because its sodium content is 
^urr :■ constant and water was permitted ad libitum. By the end of 19 hours, the 
c o tfi 01 ^ ° U , ti0nal of milk and water fell far behind the urinary' flow rate 

^ 12,450 ml. of urine were passed but only 7200 ml. of milk and water were 
i . ‘ _ ne t deficit of salt fas sodium chloride) of over 50 gm. was .suffered 
j' ,nr T exchange period by urinary loss even though the amount of salt 
Jv* j' ,aS . *■* ^ xa ' v, uich is an “average” salt intake for one day'. All signs of 
_ Um ’rrhich were present 12 hours previously' were intensified; the blood 
£nTn, re TTIthin another 6 hours, the urinary flow had not abated 

to j 9 p 6 mE11 - ficcsme weaker; the pulse was soft and the rate increased from 104 
pa minute wnen he was placed in a sitting position. The plasma concentra- 
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tions were: chloride, 650 mg. (112 mEq/1); carbon dioxide combining capacity, 
52 volumes per cent (23 mEq/1); urea, 105 mg. 

The course of this illness indicated that the man might soon develop acute 
peripheral circulatory collapse unless intravenous salty fluids were given; con¬ 
sequently, 3500 ml. of Ringer’s lactate were administered intravenously in two 
hours, and 1500 ml. of a saline-bicarbonate solution* were drunk. Improvement 
was definite; the blood pressure rose to 120/86, the pulse became full and the 
rate fell to 92 per minute. Thereafter a general diet waspermitted. During this day 
the magnitude of the salt and water exchanges were phenomenol; over 15 liters 
of urine were passedf and about 16 liters of fluid were taken in by mouth and 
by vein. Expressing the amount of sodium found in the 15 liters of urine as 
sodium chloride, over 90 gm. salt were lost; this is approximately the total 
amount of sodium chloride expected to be present in the body of a man of his 
weight. Between the forty-third and sixty-seventh hours following catheteriza¬ 
tion, there was no alleviation of the signs of a moderate sodium deficit nor did 
they increase. The concentration of blood urea had fallen to 62 mg. per cent; 
the carbon dioxide combining capacity remained fairly constant at 55 volumes 
per cent (25 mEq/1), and the plasma chloride decreased to 580 mg. per cent 
(100 mEq/1). In the next 2 days, the volume of fluids ingested was approximately 
equal to the volume of urine, however an insufficient amount of salt was ingested. 
In the subsequent week, he continued to eat well and water and salt deficits 
were corrected as the urine volume diminished. 


BISCUSSION 

Normal renal function insofar as it pertains to the regulation of the body’s 
content of sodium salts and water may be summarized as follows: 

1) In the face of need of water by the body, the kidney excretes a small volume 
of urine with a high concentration of salts in it; 2) in the face of need of sodium 
salts the kidney excretes normal or subnormal volumes of urine having very 
little salt in it;| 3) when an excess of water exists in the body the kidney ex¬ 
cretes a voluminous urine which contains little sodium; 4) and when an excess 
of salt exists in the body that salt is excreted with a great economy! of water. 1 

These renal regulatory relationships are, in the normal man, so effective 
that the nonsweating man passing a normal volume of feces needs to take m 
less than a gram of sodium salts per diem to maintain his sodium store/- 3 within 
the range of physiologic adequacy;^ he can drink water at a rate of 1 liter an 

* A solution containing 3 gm. of sodium chloride and 1.5 gm. of sodium bicarbonate per 

liter of water. , f 

t This volume of urine represents more water than that which is estimated to be present 
in all of M. H.’s extracellular and intravascular fluid. 

I As low as 2 mEq of sodium salt per liter of urine. 

5 310 mEq of sodium salts per liter of urine. . , ,, . , 

«[ The restriction of the dietary salt to less than 1 gm. per diem is rarely ,aiUnaenoy 
significant, depletions of sodium stores even during the summer months m the boutnwesn 
nrovided that the individual does not engage in much physical labor. 
v i Peters, J. P.: Body Water. Springfield; Charles Thomas, 1935, chapter 11- 
>, s Peters, J. P. and Van Slyke, D. D.: Quantitative Clinical Chemistry, Baltimore. 

"Williams and Wilkins, 1932, vol. 1, p.766. . _ . . Mason 192 O, 

’ Ambard, Leo: Physiologie normal et pathoglogique des reins. Pans. Mason, 

2nd ed. 
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hour and it will be excreted; 4 he may take in up to 35 gm. of sodium salts per 
day and they will be excreted without unduly increasing the mass of sodium in 
the body 4 and he can take in a little less than 2 liters of water each day in food 
and drink and yet is readily able to maintain the water content of his body. 

During the development of urinary tract obstruction the body retains some 
water, salts,* and urea, and the base bicarbonate (carbon dioxide combining 
power) of the plasma is reduced. 6 • 6 Therefore, the excretion of water and salts 
faster than they are taken in following the functional removal of the urinary 
obstruction can be considered physiologic as long as the excessive rates of ex¬ 
cretion do not persist after the retentions of salt and water have been abolished. 
In other words, very high rates of excretion of water and salt after the removal 
of obstruction to the flow of urine are physiologically regulatory only so long 
as the body’s stores of u'ater and salt are above normal; should they persist 
until the body’s stores of salts and water are severely depleted they must be 
looked upon as evidence of disturbed renal function and as physiologically 
vicious phenomena. 


Unquestionably, the rapid rates of excretion of salt and water following de¬ 
compression of the urinary tract are physiologic in a majority of cases, but it is 
equally unquestionable that in some instances they are not. Two of three cases 
presented here are examples of the extension of the excessive rates of the renal 
excretion of sodium salts and water far beyond the point where they could be 
considered physiologically compensatory reactions; every one of these men de- 
ve oped the indubitable signs of severe depletions of water and sodium salts 
e ore the renal excretion of these substances began to slow down. 

ne of them, It. H. (case 2), entered the hospital comatose with indubitable 
c mica signs of deficiencies of sodium salts and water yet he excreted 7800 ml. 

. Wa . er an ^ 11 gm. of sodium more than he was given within 21 hours after the 
insertion of the catheter. The next day before salts and water were given, the 
gns of salt and water lack were much more pronounced than they were the day 
e ore. Surely, the reaction of this man’s kidneys after catheterization was im- 
6 ia inimical to his existence; for in spite of the obvious need for the 
servation of salt and water that he showed w r hen he was catheterized, his 
is put out salt and water as if great excesses thereof existed. , 
the ^ K:m ’ A" ( case 1) and M. H. (case 3), were slightly edematous and 

perf S °? d n0 S ’S QS °f nee d for salt or water when the catheterizations were 
eral° rme ^ owever > within a matter of a few hours, A. F. suffered from peripli- 
than J; lr ° Ulat0f y failure brought on by the excretion of 5 liters more water 
been 6 °°^ ^ ^ ls excre ^ oa of salt during this period is unknown; it must have 
bisan" rGrd ^ ecause fbe edema which was present when he was catheterized had 
peared an d signs of salt need had appeared: empty veins, tachycardia, 

‘ BalrlHjioreanic acids . 6 

*>6:259, 1922 ’ V1 ‘ ant4 Haldane, J. B. S.: Salt and water elimination in man. J. Physiol., 

8 *s. J- Ej-per' , Me' c i an s7^ >U '-^ 0r< ^’ ^ r,: Chloride retention in experimental hydronephro- 

. 6 Peters T P it, D 5 , 1923 . 

ttutn of nl’naAo , heman, A. M., Eisenman, A. J. and Lee, C.: Total acidbase equilib- 
*> 17 ,1929 ln health and disease, X. The acidosis of nephritis. J. Clin. Invest., 6: 
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ileus, disappearance of tendon reflexes, flaccid muscles. Furthermore the ad¬ 
ministration of sodium salts and water parenterally and enterally quickly re¬ 
versed the peripheral circulatory failure: M. H. (case 3) reacted similarly in 
that he showed signs of water and salt retention before decompression and there¬ 
after quickly developed the signs of need for those substances. It is fairly clear 
that in all of these individuals the kidneys had temporarily lost their capacity 
for the conservation of salt and water during the time the urinary tract ob¬ 
struction existed and that this capacity was not immediately regained. 

M. H. has no significant hydronephrosis; the organic status of the kidneys 
of A. F. and It. H. were not determined with pyelography. 

M. H. (case 3) is also interesting in other respects. His exchange of water 
(drinking and excreting) during the nineteenth to forty-third hours after decom¬ 
pression was within the range of that associated with diabetes insipidus, this 
immediately raises the question: w'hat are the effects, if any, of a prolonged 
incomplete external urinary tract obstruction upon the activity of the pituitary 
gland? 

M. H. also lost more sodium in his urine in 4 days than the amount calculated 
to be present in his extracellular compartment when he entered the hospital— 
(see fig. 5 )—but he did not die and he did not suffer from peripheral circulatory 
failure. Doubtless, sodium and water must have come out of cells and bone in 
order to enable him to withstand their enormous losses through his kidneys. This 
observation raises the question: wffiat are the effects of a urinary tract obstruction 
upon the sodium contents of cells and bone? 

The practical aspects of these admittedly incomplete studies need some com¬ 
ment. Because serious salt and water depletions may follow decompression of 
the urinary tract they should be regularly expected. How t may one determine their 
presence? The plasma chloride level is practically worthless as a sign; A. F/s 
plasma contained 597 mg. per cent chloride as sodium chloride, B. H/s con¬ 
tained 626 mg. per cent, and M. H.’s contained 580 mg. per cent while they were 
suffering from dangerous deficiencies of sodium salts and water. The plasma 
protein and hemoglobin concentrations are also relatively worthless because ane¬ 
mia and hypoproteinemia frequently attend chronic urinary tract obstructions. 
The concentration of chloride in the urine—Fantus test—is also worthless. 
High concentrations of salt, 2.5 to 4.0 gm. of NaCl per liter, were present in the 
urine of all these men while unquestionable salt and water deficiencies existed 
in them. The determination of the presence or absence of salt and water deficits 
rests upon the assessment of physical signs. Sodium salt water deficiency is 
manifested by: a loss of skin turgor, shrinking of the tongue, a softening of 
muscles, reduced filling of peripheral veins, slow filling of veins below a venous 
occlusive tourniquet, orthostatic hypotension early and recumbent hypotension 
later, softening of the pulse, tachycardia, depression of the central nervous system 
(apathy, aposia, sleepiness), anorexia, nausea, and shock—when the deficits 
become sufficiently great. 

Additional signs appear when water is lost faster than salt. When this occurs, 
fever, disorientation, and dry mucous membranes are also often manifest. W hen 
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salt is lost faster than water, tearing, salivation, diarrhea, headache, and muscle 
twitching may be seen in addition to the signs listed in the preceding paragraph. 

Within recent years cognizance has been taken of the acidosis attendant 
upon urinary obstruction and alkaline sodium salts have been given with enor¬ 
mous benefit. Water and sodium are also provided thereby. However, if one 
administers only alkaline salts of sodium, the base bicarbonate deficit may be 
corrected long before sufficient water and sodium have been given. A. F.’s carbon 
dioxide combining power rose from 22 volumes per cent to 44 volumes per cent 
while the signs of salt water deficit increased. R. H.’s carbon dioxide combining 
capacity increased from 28.8 volumes per cent to 71 volumes per cent without 
the abolition of the signs of need of salt and water. M. H.’s carbon dioxide 
combining capacity rose from 42 volumes per cent to 52 volumes per cent while 
the salt and water deficits were increasing. It is clear that the correction of the 
acidosis with sodium lactate does not insure replenishment of the depleted extra¬ 
cellular volume. 

A fair rule to follow may be stated as follows: When, after the correction of 
the acidosis, signs of salt and water deficits remain, Hartmann’s solution (Ringer’s 
lactate) should be given until the individual is out of danger from salt deple¬ 
tion. These studies of the changes in renal function occasionally attendant upon 
unnary decompression are very limi ted and incomple te. It is hoped that urolo- 
P=ts will undertake to Extend tllesWstudies: should balance-studies be under¬ 
sell that include the ascertainment of the renal exchange rates of sodium. 
Potassium, calcium, magnesium, sulfate, phosphate, and organic acids during and 
o owing the relief of urinary obstruction much will be added to our knowledge 
0 t e patho-physiology of the kidney. 

SUiniABT 

rrrt 

e acute relief of a chronic lower urinary tract obstruction is occasionally 

Cn _by serious renal functional abnormalities characterized^ by so copious 

excretion of sodium salts and water as to endanger life from salt and water 
depletion. _ 
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ACUTE INTERMITTENT PORPHYRIA 
WILLIAM M. IVERS 

Cases of porphyria are usually presented to a group of internists rather than to 
a group of urologists. However, since this little known disease has become in the 
past 10 years recognized noth increasing frequency more urologists will be asked 
to assist in the diagnosis. 

By definition porphyria may be defined as a constitutional fault or inborn error 
in porphyrin metabolism. The porphyrins are red pigments found in such sub¬ 
stances as hemoglobin, catalase, and myoglobin. They are closely concerned with 
cellular respiration. The basic structure of the porphyrins are four pyrrole rings 
connected by methane bridges and eight hydrogen atoms. 

CLINICAL DESCRIPTION 

Clinically, two reasonably distinct forms of the disease have been described: 
1) the congenital or light sensitive form; 2) the intermittent acute form. 

The acute form of the disease has a tendency to be familial. It is known that 
sulfonal, trional, or veronal will induce porphyria in certain individuals, and 
chiefly in women. 

DIFFERENTIAL DIAGNOSIS 

The variations in symptomatology and physical findings in the intermittent 
or acute type have without a doubt led to confusion in the diagnosis. For the most 
part these varying symptoms are either nervous or abdominal; yet, may be a 
combination of both. The nervous manifestations may be referable to any part 
of the nervous system (central, peripheral or autonomic). Porphyria should be 
considered in any obscure nervous disorder, especially unexplained peripheral 
neuritis, flaccid paralysis of extremities, bulbar palsy and hysteria. In obscure 
abdominal pain, examination for porphyria should be done. This disorder has 
been confused with gallstone colic, renal colic, appendicitis and lead poisoning. 
In gallstone colic the urine, Ehrlich reaction, may be positive due to excessive 
urobilinogen. The dark color of the urine plus the pain has confused porphyria 
with renal colic. Careful examination of the urine will obviate this error. The 
abdominal pain may be generalized or localized to any part of the abdomen or 
groins. The pain is severe and often difficult to control. The absence of muscle 
spasm and rebound tenderness distinguishes porphyria from appendicitis. 
Marked constipation is the rule. 

POSITIVE DIAGNOSIS 

The diagnosis is confirmed by finding uroporphyrin in the urine. Porphobilino¬ 
gen is the colorless precursor of the principal pigments in porpbyric urine. It 
apparently does not occur in the urine of the light sensitive type, but in this type 
large amounts of uroporphyrin appears and results in a red urine; whereas, in the 
intermittent type the urine is darker and more brown in color. 

In the case presented the urine dripping from the ureteral catheter was color- 

Read at annual meeting, South Central Section, American Urological Association, 
Tulsa, Okla., September 27, 1950. 
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l^s, but did color on exposure to light. During an acute episode porphobilinogen 
is usually present in large amounts and can be detected by using the Watson- 
Schwanz procedure, which is as follows: 

1) Equal parts of urine and Ehrlich's reagent (2 ml. of each) are mixed in a 
test tube. 

2) To the foregoing mixture is added an equal volume of a saturated aqueous 
solution of sodium acetate. 

3 Two milliliters of chloroform are added to the whole and mixed thoroughly 
by rigorous shaking 

4) A positive result is indicated by persistence of a pink-purple color in the 
aqueous fraction after centrifugation. (In doubtful reactions re-extraction of the 
aqueous fraction with chloroform is helpful.) 

It is a simple and a positive test. It is pathognomic of the disease. False 
positives are rare. At times it becomes necessary to determine the presence of 
urophyrin since porphobilinogen occurs irregularly in the so-called mixed por¬ 
phyria and not at all in the light sensitive. This is done bv spectroscopic examina¬ 
tion. 


CASE REPOET 


The case reported is that of a 29 year old white man ,who first consulted his family 
P ysician during September 1949, complaining of a general weakness and fre- 
9°eni sore throats. The physician felt that the chronic tonsillitis which thepa- 
^eni had had for sometime was the cause of his present malaise. His blood picture 
unna lysis were normal and a tonsillectomy was performed on October 5. 
* * ■ -Postoperative recover,' was uneventful. 

ne month following the tonsillectomy, the patient again presented himself 
co ®plainmg of nausea, vomiting, and acute abdominal pain localized in the 
fattr*' 0 * £ a ^hl a dder and referred to the right shoulder. Eating of greasy or 
- _ 10 ods aggravated the intestinal upsets. Subsequent x-rays revealed a non- 
choning gallbladder. A cholecvstectomv was done. The pathological diagnosis 

^ chronic cholecystitis. 

wh^u^ 6 fourth postoperative day the patient apparently developed hematuria 
reco ^^oed quickly without any cystoscopic diagn osis. He had an uneventful 
horn ailC ^ the hospital in good condition. Examination following dismissal 
i e hospital revealed a slight anemia which responded to liver extract. 
“ ^ lc mon th of December 1949, the patient was apparently in good condi- 

a ^°ut January 1,1950, after a prolonged trip, thepatientagaindeveloped 
‘ vorn iting. acute abdominal pain and weakness, particularly in the right 
Jan" ' o 6 s * a * e< ^ bis urine was often brown in color. He was again admitted, 

^ 1950, to the hospital for complete studies of an abdominal pain that 

Daral b required large amounts of sedatives to control. The weakness or 

cutirpWi ' a( bnission to the hospital had progressed throughout the 

{j Ve paralysis suggested poliomyelitis, but the spinal fluid was nega- 

ological consultation was requited because of the peculiar looking urine. 
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On cystoscopy the instrument was introduced without anesthesia and without 
pain. Several blood clots were evacuated from the bladder. Numerous petechiae 
were observed throughout the bladder mucosa. Catheters were introduced to each 
kidney and the urine from each was clear. Pyelograms were found to be normal. 
However, before the kidney urine specimens could be taken to the laboratory 
they had turned from crystal clear to a brownish color and for the first time a 
clue as to the disease with which we were dealing revealed itself. The segregated 
specimens showed no red blood cells per high power field. The urine was positive 
for porphobilinogen. Urine specimens were sent to the University of Colorado 
Medical School for spectroscopic studies. 

Blood examination showed 6,550,000 red blood cells and 21,000 white blood 
cells noth an essentially normal differential count. The bone marrow showed a 
normal hematopoietic tissue. 

The paralj'sis progressed rapidly with loss of sphincter control. Calcium glu¬ 
conate seemed to relieve the pain more than any other medication. Phenobarbetal 
was not used after the diagnosis was made, because it is supposed to accentuate 
the condition. The patient expired on the fourth day following admission. 

The positive pathological findings were acute porphyrinuria, demyiination of 
the posterior roots of the spinal cord, and early degeneration of the anterior horn 
cells of the spinal cord. 

The anatomic findings are consistent with intoxication with porphyrins. This 
is an acute condition and the clinical progress of the ease coincides with that 
usually seen in acute porphyrinuria. This diagnosis is verified by finding the 
extremely high quantities of porphyrins in the postmortem urine. 


COMMENTS 

The finding of blood clots in the bladder at the time of cystoscopy caused 
considerable comment and speculation among the urologists. We concluded that 
due to the paralysis, the bladder became overdistended, this causing it to bleed. 

In checking back over the family history it was revealed that several members 
of the immediate family had suffered similar conditions which have not been 
diagnosed and that the male members of the family have died in the late twenties 
or thirties of undiagnosed diseases. 

This patient’s abdominal distress during his spasms of pain was so intense and 
so uncontrolled by all forms of medication that my advice is, if you should see a 
similar case in such distress, curare might be the drug of choice. 

122Republic Bldg., Denver 8 Colo. 
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